Johnson, Mark

(EPébh: Smith, Molly

Sent: Friday, June 06, 2014 11:55 AM

To: Johnson, Mark

Cc: Caudill, Motria; Bush, Bonnie; Colledge, Michelle; Cantello, Nicole; Frank, Nathan
Subject: Petcoke Wipe Sample Results

Attachments: KCBX wipe sites.pptx; 1404008 FINAL EXCEL 16 May 14 1359.xls; 1404008 FINAL EXCEL

06 May 14 1509.xls

Mark —

Attached is the raw data from the wipe samples. as well as the locations of each sampling point. This
information should be available on the website.

We are returning to the field to take additional wipe samples (controls) on June 23"

Molly Smith (DeSalle)

Environmental Scientist

U.S. EPA Region §

Air Enforcement and Compliance Assurance, MI/WI Section
Phone: (312) 353-8773

Fax: (312) 697-2724

This message and any attachments may comtain confidential information protected by the attorney-client or other privilege. If vou believe that it has been sent to you in
error, please reply 1o the sender that you received the message inerror. Then delete it. Thank you

and whatever else | come up with. Also the PAH ratio comparison from the lab when | find it.
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E‘hnson, Mark

= T .=
From: Johnson, Mark
Sent: Friday, June 06, 2014 10:53 AM
To: Cantello, Nicole; Frank, Nathan
" Ce: Caudill, Motria; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE: Petcoke air data

OK. 1 guess we can all call into that teleconference line at 11 AM.

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office) *

(Efhh: Cantello, Nicole

Sent: Friday, June 06, 2014 10:31 AM

To: Frank, Nathan; Johnson, Mark

Cc: Caudill, Motria; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE: Petcoke air data

I could sit in- here’s my call in- 866-299-3188, 3128866352

Nicole Cantello

Attorney/Advisor

U.S. Environmental Protection Agency
77 West Jackson Boulevard

Chicago, lllinois 60604

312/886-2870
cantello.nicole@epa.gov

From: Frank, Nathan

Sent: Friday, June 06, 2014 10:30 AM

To: Johnson, Mark

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE; Petcoke air data

V'm available at 11. Do others want to partipcate?

From: Johnson, Mark

Sent; Friday, June 06, 2014 10:27 AM

To: Frank, Nathan

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly; Coliedge, Michelle
Subject: RE: Petcoke air data .
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Nathan

Could we arrange a time to meet with you and your staff involved in this investigation so we have a better idea of the
overall strategy for this site, and the decisions that are being considered. The ATSDR Petitions team is meeting soon to
discuss this site and having an understanding of EPA’s plans would be very useful.

Checking everyone’s calendar, it looks like you will be out for the next 2 weeks. This may be short notice, but are you
available to meet today at 11 AM, noon, or after 3:30 today to have a brief conversation about this site. If so, we could

come up there or you could come down to our 4" floor conference. Let me know if that works. Thanks.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)

(IE%% Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: Johnson, Mark

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Mark,

Virtually all of the monitoring data is posted on our Petcoke Website:
http://www2 .epa.gov/petroleum-coke-chicago/fenceline-air-monitoring-pet-coke-storage-facilities

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data — in late June.

Thanks,

Nathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section (IL/IN)
U.S. EPA, Region 5

77 W. Jackson Blvd. (AE-17))

Chicago, IL 60604

Phone: (312) 886-3850
Fax: (312) 692-2409
Email: frank.nathan@epa.gov
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Johnson, Mark

EPA)

rom: Smith, Molly
Sent: Friday, June 06, 2014 10:33 AM
To: Cantello, Nicole; Frank, Nathan; Johnson, Mark
Cc: Caudill, Motria; Bush, Bonnie; Colledge, Michelle
Subject: RE: Petcoke air data

I can call in at 1 lam.

Molly Smith (DeSalle)

Environmental Scientist

U.S. EPA Region 35

Air Enforcement and Compliance Assurance, MI/WI Section
Phone: (312) 353-8773

Fax: (312) 697-2724

This message and any attachments may contain confidential information protecied by the attorney-client or other privilege. If vou believe that it has been sent to you in
error, please reply to the sender that vou received the message i error. Then delete 1t. Thank you

From: Cantello, Nicole

Sent: Friday, June 06, 2014 10:31 AM

To: Frank, Nathan; Johnson, Mark

Cc: Caudill, Motria; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE: Petcoke air data

| could sit in- here’s my call in- 866-299-3188, 3128866852

Nicole Cantello

Attorney/Advisor

U.S. Environmental Protection Agency
77 West Jackson Boulevard

Chicago, Ilinois 60604

312/886-2870
cantello.nicole@epa.gov

From: Frank, Nathan

Sent: Friday, June 06, 2014 10:30 AM

To: Johnson, Mark

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE: Petcoke air data

I'm available at 11. Do others want to partipcate?

From: Johnson, Mark

Sent: Friday, June 06, 2014 10:27 AM

To: Frank, Nathan

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE: Petcoke air data
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Nathan

Could we arrange a time to meet with you and your staff involved in this investigation so we have a better idea of the
overall strategy for this site, and the decisions that are being considered. The ATSDR Petitions team is meeting soon to
discuss this site and having an understanding of EPA’s plans would be very useful.

Checking everyone’s calendar, it looks like you will be out for the next 2 weeks. This may be short notice, but are you
available to meet today at 11 AM, noon, or after 3:30 today to have a brief conversation about this site. If so, we could

come up there or you could come down to our 4™ floor conference. Let me know if that works. Thanks.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL. 60604

e-mail: mdiochnson@cdc.gov

phone: 312-353-3436 (office)

f£BM: Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: lohnson, Mark

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Mark,

Virtually all of the monitoring data is posted on our Petcoke Website:
http://www2.epa.gov/petroleum-coke-chicago/fenceline-air- monltorlng-get—coke-storage-fau||t|e

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data —in late June.

Thanks,

Nathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section (IL/IN}
U.S. EPA, Region 5

77 W, Jackson Blvd. {AE-17J)

|Chicago, IL 60604

Phone: {312) 836-3850
Fax: (312) 692-2409
Email: frank.nathan@epa.gov
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Ehnson. Mark

EPA)
rom: Frank, Nathan
Sent: Friday, June 06, 2014 10:30 AM
To: Johnson, Mark
Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith; Molly; Colledge, Michelle
Subject: RE: Petcoke air data

I'm available at 11. Do others want te partipcate?

From: Jochnson, Mark

Sent: Friday, June 06, 2014 10:27 AM

To: Frank, Nathan

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly; Colledge, Michelle
Subject: RE: Petcoke air data

Nathan

Could we arrange a time to meet with you and your staff involved in this investigation so we have a better idea of the
overall strategy for this site, and the decisions that are being considered. The ATSDR Petitions team is meetlng soon to
discuss this site and having an understanding of EPA’s plans would be very useful.

Checking everyone’s calendar, it looks like you will be out for the next 2 weeks. This may be short notice, but are you
available to meet today at 11 AM, noon, or after 3:30 today to have a brief conversation about this site. If so, we could

come up there or you could come down to our 4" floor conference. Let me know if that works. Thanks.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry {(ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604 .

-e-mail; mdiohnson@cde.gov

phone; 312-353-3436 (office)

(B Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: Johnson, Mark :
Ce: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcdke air data

Mark,

Virtually all of the monitoring data is posted on our Petcoke Website:
http://www2.epa.gov/petroleum-coke-chicago/fenceline-air-monitoring-pet-coke-storage-facilities
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(W@glso have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data — in late June.

lhanks,

Nathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section (IL/IN)
U.S. EPA, Region 5

77 W. Jackson Blvd. (AE-17))

Chicago, IL 60604

Phone: (312) 886-3850
Fax: (312) 692-2409
Email: frank.nathan@epa.gov

From: Johnson, Mark

Sent: Wednesday, June 04, 2014 12:12 PM
To: Frank, Nathan

Subject: Petcoke air data

Nathan

As you know, Sen. Durbin and Cong. Kelly petitioned ATSDR to conduct a health assessment for community
exposures to the emissions from the petcoke piles in SE Chicago. | realize that the air monitoring activities are
on-going, but | wanted to see if we would have an opportunity to review that has been collected to date. |
wanted to inform my management that we are looking at the data as it becomes available. Thanks.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)
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Johnson, Mark

T e S
From: Johnson, Mark
Sent: Friday, June 06, 2014 10:27 AM
To: Frank, Nathan
Cc ’ Caudill, Motria; Cantello, Nicole; Bush, Bonnig; Smith, Molly; Michelle Colledge
Subject: RE: Petcoke air data '

Nathan

Could we arrange a time to meet with you and your staff involved in this investigation so we have a better idea of the
overall strategy for this site, and the decisions that are being considered. The ATSDR Petitions team is meeting soon to
discuss this site and having an understanding of EPA’s plans would be very useful.

Checking everyone’s calendar, it looks like you will be out for the next 2 weeks. This may be short notice, but are you

available to meet today at 11 AM, noon, or after 3:30 today to have a brief conversation about this site. If so, we could
come up there or you could come down to our 4™ floor conference. Let me know if that works. Thanks.

N_Iark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR}
77 West Jackson Blvd. :

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)

@®M: Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: Johnson, Mark

Ce: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Mark,

Virtually all of the monitoring data is posted on our Petcoke Website:

hito://www2.epa.gov/petroleum-coke-chicago/fenceline-air-monitoring-pet-coke-storage-facilities

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We’ll be getting the April data at the same time as the May data —in late June.

Thanks,

Nathan A. Frank, P.E. -
Chief, Air Enforcement and Compliance Assurance Section {IL/IN}
U.S. EPA, Region 5
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Chicago, IL 60604

Phone: (312) 886-3850
Fax: (312) 692-2409
Email: frank.nathan@epa.gov

From: Johnson, Mark

Sent: Wednesday, June 04, 2014 12:12 PM
To: Frank, Nathan

Subject: Petcoke air data

Nathan

As you know, Sen. Durbin and Cong. Kelly petitioned ATSDR to conduct a health assessment for community
exposures to the emissions from the petcoke piles in SE Chicago. | realize that the air monitoring activities are
on-going, but | wanted to see if we would have an opportunity to review that has been collected to date. |
wanted to inform my management that we are looking at the data as it becomes available. Thanks.

(ﬁ]@ef Jackson Blvd. (AE-17J)

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Regtstry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)
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Johnson, Mark

From: Johnson, Mark

Sent; Friday, June 06, 2014 9:25 AM
To: Michelle Colledge

Subject: ‘ FW: Petcoke air data

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone; 312-353-3436 (office)

@BM: Caudill, Motria

Sent: Wednesday, June 04, 2014 4:25 PM

To: Frank, Nathan; Johnson, Mark

Cc: Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Nope, | don’t think we have the “alternative” April metals data. The Feb/March metals numbers are up. The PM10 data
is all up except the latest week that I've promised to Karen in the morhing, so she can put it on the web along with dust
wipe results.

From: Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: Johnson, Mark '

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Mark,

Virtually all of the monitoring data is pbsted en our Petcoke Website:

hitp:/fwww2.epa.gov/petroleum-coke-chicago/fenceline-air-monitoring-pet-coke-storage-facilities

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data —in late June.

Thanks,

INathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section {IL/IN}

.S, EPA, Region 5 3 :
77 W. Jackson Blvd. (AE-17)) ' ’
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(EPA)
Chicago, IL 60604

Phone: (312) 886-3850
Fax: (312) 692-2409
Email: frank.nathan@epa.gov

From: Johnson, Mark

Sent: Wednesday, June 04, 2014 12:12 PM
To: Frank, Nathan

Subject: Petcoke air data

Nathan

As you know, Sen. Durbin and Cong. Kelly petitioned ATSDR to conduct a health assessment for community
exposures to the emissions from the petcoke piles in SE Chicago. | realize that the air monitoring activities are
on-going, but | wanted to see if we would have an opportunity to review that has been collected to date. |
wanted to inform my management that we are looking at the data as it becomes available. Thanks.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)
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Johnson, Mark :

From: Johnson, Mark

Sent: Thursday, June 05, 2014 9:55 AM

To: Frank, Nathan

Ce Caudill, Motria; Cantello, Niccle; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Nathan

Thanks for the information. | will ask Michelle Colledge to coordinate with Motria about the air monitoring and wipe
sample data.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 {office)

#¥BM: Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: Johnson, Mark

Ce: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Mark,

Virtually all of the monitoring data is posted on our Petcoke Website:
http://www2.epa.gov/petroleum-coke-chicago/fenceline-air-monitoring-pet-coke-storage-facilities

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data —in late June.

Thanks,

Nathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section (IL/IN)
U.S. EPA, Region 5

77 W. Jackson Blvd. {AE-17))

Chicago, IL 60604

Phone: {312) 886-3850
Fax: (312) 692-2409

Email: frank.nathan®@epa.gov
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Johnson, Mark

e —— e R = e ——
From: Caudill, Motria
Sent: Wednesday, June 04, 2014 4:25 PM
To: Frank, Nathan; Johnson, Mark
Cc: Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data :

Nope, | don’t think we have the “alternative” April metals data. The Feb/March metals numbers are up. The PM10 data
is all up except the latest week that I've promised to Karen in the morning, so she can put it on the web.. along with dust
wipe results. .

fRm: Frank, Nathan

Sent: Wednesday, June 04, 2014 4:22 PM

To: Johnson, Mark

Cc: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: RE: Petcoke air data

Mark,

Virtually all of the monitoring data is posted on our Petcoke Website:
http:/ fwww?2 .epa.gov/petroleum-coke-chicago/fenceline-air-monitoring-pet-coke-storage-facilities

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data —in late June.

Thanks,

MNathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section {IL/IN}
U.S. EPA, Region 5

77 W. Jackson Blvd. (AE-17])

Chicago, IL 60604

Phone: (312} 886-3850
Fax: (312) 692-2409
Email: frank.nathan@epa.gov

From: Johnson, Mark

Sent: Wednesday, June 04, 2014 12:12 PM
To: Frank, Nathan

Subject: Petcoke air data

Nathan
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"Johnson, Mark

R OCS .

EPA)

rom; Frank, Nathan
Sent: " Wednesday, June 04, 2014 4:22 PM
To: _ Johnson, Mark ) :
Ce: Caudill, Motria; Cantello, Nicole; Bush, Bonnie; Smith, Molly
Subject: ' RE: Petcoke air data
Mark,

| Virtually all of the monitoring data is posted on our Petcoke Website:
htt_p://wsz.eDa. ov/petraleum-coke-chicago/fenceline-gir-monitoring-pet-coke-storage-facilities

We also have some data from April that is not posted, because KCBX used an alternative method to analyze the
samples. Right Motria? We'll be getting the April data at the same time as the May data — in late June.

Thanks,

Nathan A. Frank, P.E.

Chief, Air Enforcement and Compliance Assurance Section (IL/IN}
U.S. EPA, Region 5 -

77 W. Jackson Blvd, (AE-171}

Chicago, IL 60604

Phone: (312) 886-3850
Fax: (312) 692-2409

Email: frank.nathan@epa.gov ] ; .

From: Johnson, Mark

Sent: Wednesday, June 04, 2014.12:12 PM
To: Frank, Nathan

Subject: Petcoke air data

Nathan

As you know, Sen. Durbin and Cong. Kelly petitioned ATSDR to conduct a health assessment for community
exposures to the emissions from the petcoke piles in SE Chicago.. | realize that the air monitoring activities are
on-going, but | wanted to see if we would have an opportunity to review that has been collected to date. |
wanted to inform my management that we are looking at the data as it becomes available. Thanks.

Mark

Mark D. Johnson, PhD, DABT
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Johnson, Mark

From: . Johnson, Mark

Sent: Wednesday, January 22, 2014 2:29 PM

To: Caudill, Motria; Frank, Nathan

Cc ~ Bush, Bonnie; Cantello, Nicole; Brahmbhatt, Roshni
Subject: RE: Status of Air monitoring at Pet Coke piles

Thanks Motria, Bonnie, and Nathan, We can talk further as the data become available.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR)
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohrison@cdc.gov

phone: 312-353-3436 {office)

(FRévh: Caudill, Motria ,

Sent: Wednesday, January 22, 2014 1:22 PM

To: Johnson, Mark; Frank, Nathan

Cc: Bush, Bonnle; Cantello, hicole; Brahmbhatt, Roshni
Subject: RE: Status of Air monitoring at Pet Cake piles

Hi Mark — The QAPP will be written by KCBX and provided to us when monitoring starts. We can share it then, We are
requiring them to follow all the appropriate procedures as defined in the CFR for ambient PM10 monitoring.

From: Johnson, Mark

Sent: Wednesday, January 22, 2014 12:44 PM

To: Frank, Nathan

Cc: Bush, Bonnie; Cantello, Nicole; Brahmbhatt, Roshni; Caudlll Motria
Subject: RE: Status of Air monitoring at Pet Coke piles

Thanks Nathan. This information will be helpful in providing a formal response from ATSDR back to Sen. Durbin and
Cong. Kelly regarding their request for a health assessment. | will ask Loretta for a copy of the QAPP.

One specific question is the frequenty that you will be receiving the monitoring data from these facilities. Are they
required to report the results to EPA on a monthly basis? Will that data be available for us to review?

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Dlsease Reglstry (ATSD R}
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdiohnson@cde.gov
phone: 312-353-3436 (office)
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&R Frank, Nathan

Sent: Wednesday, January 22, 2014 12:32 PM

To: Johnson, Mark

Cc: Bush, Bonnie; Cantello, Nicole; Brahmbhatt, Roshni; Caudill, Motria
Subject: FW: Status of Air monitoring at Pet Coke piles

Mark,

Our group answered your questions below in read a couple of weeks ago, but | dropped the ball on my forwarding.
Sorry.

Bonnie, thanks for resurrecting this!

From: Brahmbhatt, Roshni

Sent: Tuesday, January 14, 2014 10:04 AM

To: Frank, Nathan; Caudill, Motria

Cc: Bush, Bonnie; Cantello, Nicole

Subject: RE: Status of Air monitoring at Pet Coke piles

Motria’s and my responses are below in red. Please let us know if there’s any other questions.

Thanks,
Roshni

From: Frank, Nathan

Sent: Monday, January 13, 2014 1:58 PM

To: Caudill, Motria; Brahmbhatt, Roshni

Cc: Bush, Bonnie; Cantello, Nicole

Subject: FW: Status of Air monitoring at Pet Coke piles

Motria and Roshni,
Can you two follow up with Mark on his questions?

Thanks!

From: Johnson, Mark

Sent: Monday, January 13, 2014 1:07 PM

To: Frank, Nathan

Cc: Colledge, Michelle; Samanic, Claudine; Susan Neurath
Subject: Status of Air monitoring at Pet Coke piles

Nathan

On Dec. 16, 2013, ATSDR received a Congressional petition, signed by Senator Durbin and Congresswoman
Kelly regarding community concerns about particulate emissions from the petroleum coke piles. In addition,
the Southeast Environmental Task Force has expressed an interest in joining that petition to ATSDR. Their
objective is to ensure that all of the facilities are included in the assessment and that it is inclusive of both “pet
coke” (product of oil coking) and “met coke”(metallurgical coke that is the product of coal coking) particles.
When we spoke a couple weeks ago, you mentioned that EPA Air Enforcement is working with KCBX to install
PM monitors at the perimeter of the facility and conduct dust wipe sampling at residences that are downwind.
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| wanted to be able to brief my management about the status of those efforts. Here are a few questions that
would be helpful to answer:

1} How many facilities are included in the assessment that is being planned? Will it include KCBX and
Beemsterboer? "

@Pé)KCBX and Beemsterboer

2) Is there an estimated timeframe for initiating the monitoring program?

. |@RAditoring sites have been approved. The facility is due to send the Quality Assurance Project Plan and start
monitoring by end of January. Monitoring is required for one year.

3} Will ATSDR be able to provide comment on the air and dust sampling plan?
(ERACQAPP for the sampling plan has been signed off by Loretta Lehrman already. We can provide ATSDR a

copy.

4) Has there heen a chemical analysis of the scurce material at these facilities?
EFAhas asked the companies for these results and we are also requiring onsite petcoke pile sampling for
PAH/metals analysis at EPA-CRL.

5} Will there be a chemical analysis of the PM filters to determine actual exposure concentrations of
contaminants.
| EReers will be archived and a subset {e.g. high PM samples) will be analyzed at EPA-CRL for metals. |

6) Has EPA-RS been in direct contact with the Congressional Offices to brief them on the strategy.
WhAhave spoken to IAG and the City of Chicago. Susan Hedman & George Czerniak went on a tour with
Senator Durbin, but it wasn't an in-depth briefing on our efforts.

You can respond via email, but feel free to call me to discuss further. Thanks.

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist
Agency for Toxic Substances and Disease Registry (ATSDR})
77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)
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Johnson, Mark

From: Johnson, Mark

Sent: Wednesday, January 22, 2014 12:44 PM

To: Frank, Nathan

Cc: Bush, Bonnie; Cantello, Nicole; Brahmbhatt, Roshni; Caudill, Motria
Subject: RE: Status of Air monitoring at Pet Coke piles

Thanks Nathan. This information will be helpful in providing a formal response from ATSDR back to Sen. Durbin and
Cong. Kelly regarding their request for a health assessment. | will ask Loretta for a copy of the QAPP.

One specific question is the frequency that you will be receiving the monitoring data from these facilities. Are they
required to report the results to EPA on a monthly basis? Will that data be available for us to review?

Mark

Mark D. Johnson, PhD, DABT

Regional Director/ Senior Environmental Health Scientist

Agency for Toxic Substances and Disease Registry (ATSDR)
| 77 West Jackson Blvd.

Chicago, IL 60604

e-mail: mdjohnson@cdc.gov

phone: 312-353-3436 (office)

ERévh: Frank, Nathan

Sent: Wednesday, January 22, 2014 12:32 PM

To: Johnson, Mark

Cc: Bush, Bonnie; Cantello, Nicole; Brahmbhatt, Roshni; Caudill, Motria
Subject: FW: Status of Air monitoring at Pet Coke piles

Mark,

Our group answered your guestions below in read a couple of weeks ago, but | dropped the ball on my forwarding.
Sorry

Bonnie, thanks for resurrecting this!

From: Brahmbhatt, Roshni

Sent: Tuesday, January 14, 2014 10:04 AM

To: Frank, Nathan; Caudill, Motria

Cc: Bush, Bonnie; Cantello, Nicole

Subject: RE: Status of Air monitoring at Pet Coke piles

Motria’s and my responses are below in red. Please let us know if there’s any other questions

Thanks,
Roshni

‘ From: Frank, Nathan
| Sent: Monday, January 13, 2014 1:58 PM
To: Caudill, Motria; Brahmbhatt, Roshni
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@@:”‘ﬁush, Bonnie; Cantello, Nicole
Subject: FW: Status of Air monitoring at Pet Coke piles

Motria and Roshni,
Can you two follow up with Mark on his guestions?

Thanks!

From: Johnson, Mark

Sent: Monday, January 13, 2014 1:07 PM

To: Frank, Nathan

Cc: Colledge, Michelle; Samanic, Claudine; Susan Neurath
Subject: Status of Air monitoring at Pet Coke piles

Nathan

On Dec. 16, 2013, ATSDR received a Congressional petition, signed by Senator Durbin and Congresswoman
Kelly regarding community concerns about particulate emissions from the petroleum coke piles. In addition,
the Southeast Environmental Task Force has expressed an interest in joining that petition to ATSDR. Their
objective is to ensure that all of the facilities are included in the assessment and that it is inclusive of both “pet
coke” {product of oil coking) and “met coke”{metallurgical coke that is the product of coal coking) particles.
When we spoke a couple weeks ago, you mentioned that EPA Air Enforcement is working with KCBX to install
PM monitors at the perimeter of the facility and conduct dust wipe sampling at residences that are downwind.
| wanted to be able to brief my management about the status of those efforts. Here are a few questions that
would be helpful to answer:

1) How many facilities are included in the assessment that is being planned? Will it include KCBX and
Beemsterboer?

(BPAXCBX and Beemsterboer

2) Is there an estimated timeframe for initiating the monitoring program?
FAdnitoring sites have been approved. The facility is due to send the Quality Assurance Project Plan and start
monitoring by end of January. Monitoring is required for one year. '

3) Will ATSDR be able to provide comment on the air and dust sampling plan?
FRAAPP for the sampling plan has been signed off by Loretta Lehrman already. We can provide ATSDR a
COpY.

4) Has there been a chemical analysis of the source material at these facilities?
EPA)has asked the companies for these results and we are also requiring onsite petcoke pile sampling for
PAH/metals analysis at EPA-CRL.

5} Will there be a chemical analysis of the PM filters to determine actual exposure concentrations of
contaminants.
|EiR&}s will be archived and a subset (e.g. high PM samples) will be analyzed at EPA-CRL for metals. |

6) Has EPA-R5 been in direct contact with the Congressiona! Offices to brief them on the strategy.
$RMhave spoken to IAG and the City of Chicago. Susan Hedman & George Czerniak went on a tour with
Senator Durbin, but it wasn't an in-depth briefing on our efforts.
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Page 022

(EPA)

SAMPDATA
FALSE U 10.0 100 ngMWipe | FALSE [NA 1 ZzZ
FALSE {U 100  |100  ngMWipe | FALSE [NA 1 777 ) i
FALSE |U 10.0 100 ngfWipe | FALSE [NA 1 772 ‘““
FALSE |U 100 ~ |200  ngiWipe | FALSE [NA |1 o 277 - I ] i
FALSE |U 100 [100 ngWipe | FALSE |NA Bk B 777 G
FALSE [U 100 100 ngMipe ~ FALSE [NA 1 — 222
FALSE |U _[T06 " "[100 ngWipe  FALSE |[NA 1 L zzz | i N
FALSE U 10.0 200 ngMiipe ~ FALSE |[NA 1 L ~ |zzz .
FALSE ‘U 10.0 20.0 ngMipe  FALSE [NA Te 277 : ]
FALSE |U 10.0 200  [ng/Wipe , FALSE [NA 1 |22z i}
_FALSE U [10.0 200  |ngMipe | FALSE |[NA 11 277 i
FALSE |U 10.0 20.0 ng/Wipe | FALSE '‘NA 1 - O |zZzZZ -
FALSE |U “Joe |20 ng/Wipe | FALSE NA |1 - |22z
FALSE [U 10.0 200 ngMipe | FALSE NA 1 . 1ZZ7 J }
_FALSE |U _[10.0 20.0 ‘ngWipe | FALSE NA [T | | 777
FALSE [U 10.0 200  ngWipe | FALSE NA 1 - ZZz -
FALSE [U  [100  [100 ng/Wipe | FALSE NA |1 777 ,
FALSE IU 10.0 [20.0 ‘ng/Wipe | FALSE INA 1 o B ZZ22° T -
FALSE '173 —* " 'ng/Mipe | FALSE !NA 1 2500 694 949 50 7727
FALSE 179 .ngiWipe | FALSE |NA 1 2500  [715 108 7481 zzZ ] 3
FALSE 214 ng/Wipe ~ FALSE [NA |1 |2500 {855 127 '59.4 FZZ e
FALSE O 10.0 100 ngWipe = FALSE |NA 1 - Z2zz )
FALSE U 100 20.0  |ng/Wipe  FALSE |NA 1 __ ZZZ . -
FALSE U’ 110.0 100 ngMipe  FALSE |NA T 5 ZZZ T
FALSE |U 10.0 100 ng/Mfipe  FALSE |NA 1 o —‘ zZZzZ B
FALSE U ~ 10.0 100 ng/Wipe | FALSE |NA 1 277 -
FALSE [U 10.0  |200 ngMipe | FALSE |NA 3 22 ' B
“FALSE [U 10.0 100 ng/Wipe | FALSE NA . o i zZ77 -
_FALSE |U 10.0 100 ng/Wipe | FALSE NA 1 Z77
 FALSE |U 10.0 100 ngWipe | FALSE NA KN o Z2ZZ )
_FALSE |U 100  [200 IngMWipe | FALSE NA " |7z - o
FALSE |U 10.0 200 ng/Wipe | FALSE 'NA a Z77 i N B )
FALSE |U 10.0 20.0 ng/Miipe | FALSE NA 1 777 i
FALSE ‘U 100  |200 ng/Wipe | FALSE ‘NA 1 ) - 7z e -
FALSE U |100 200 ngiWipe | FALSE |NA 1 777 I o
FALSE U 10.0 200  |ng/Wipe | FALSE |[NA |1 | zzz |
FALSE U ~ [10.0 20.0 ngiWipe | FALSE |NA 1 ! 777 "|J
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Page 023

(EPA)
SAMPDATA

FALSE [U 10.0 200 ngMiipe | FALSE NA 1 ZZZ -
| FALSE |U 10.0 200 ng/Mipe | FALSE [NA w il 27z T | r i
" FALSE |U 100 = [100 ng/Wipe | FALSE |NA 1 ZZZ o il
FALSE 1D 10.0 200 ngMWipe  FALSE [NA 1 _ - 77z B
FALSE 147 ng/Wipe  FALSE |NA 1 2500 587 949 = 50  |zzz i | N
FALSE (161 . ngWipe = FALSE [NA 1 2500 643 108 48.1 72z ] -
FALSE [212 ng/Wipe ' FALSE |NA 1 12500 848 127 594 777 e I
"FALSE |U 100  |100 ngMipe | FALSE |NA 1 T P zzz o ]
FALSE |U 10.0 1200 ngMWipe | FALSE |NA 1 722 e '
FALSE |U 10.0 100 ng/Mipe | FALSE INA i . 777 - =
_FALSE [0 7100 100 ng/Wipe | FALSE |[NA |1 _ ) 1 Z2ZE N
FALSE [U 10.0 100 |ngMipe | FALSE |NA 1 2ZZ |
FALSE [U  [100 20,0  ng/Wipe | FALSE [NA |1 77 i | )
FALSE U 10.0 100  ngMipe | FALSE |NA 1 777 | L a' )
_FALSE U 10.0 100 ng/Wipe | FALSE |NA 1 o |zzz ) )
FALSE |U 10.0 100 ngMipe | FALSE |NA 5 - ZZZ B =T 9 N
_FALSE [U |10.0 20.0 ‘ng/Wipe | FALSE |NA £ 2er
FALSE [U oo 20.0 ng/Wipe | FALSE [NA 1 zzz i ' -
FALSE |U 110.0 200  ngMipe | FALSE [NA q o - \FZE -
_FALSE |U 0.0 20.0 ing/ipe | FALSE INA 1 e : 772 a :
FALSE |U 10.0 200 ngMipe | FALSE [NA 1 ] o TET ] ]
FALSE |U 100 20,0 ngMWipe | FALSE |NA 1 ' 7z )
FALSE U 10.0 20.0 ngMips | FALSE |[NA 1 ) ] i J o
_FALSE U 100  |20.0 ngMWipe ~ FALSE |NA I izZz - | |
FALSE |U 10.0 200  |ng/Wipe ~FALSE [NA 1 : ZZZ ) j P
_FALSE U 10.0 100 ngMWipe  FALSE |NA 1 | 277 ; R
FALSE |U 10.0 20.0 ng/Wipe  FALSE [NA 1 o 0 22z ] j -
FALSE (180 ' ngWipe = FALSE |[NA_ |1 |2s00 718 94.9 50 777 i -
FALSE :187  _ nghWipe . FALSE |NA 1 250.0 747 108 48.1 777 B
FALSE 214 ingMWipe  FALSE |[NA 1~ |250.0 856 127 59.4 777 B
_FALSE U [100 100  ing/Wipe ; FALSE |NA 1 R zz77 ] - I
FALSE U 100 200  ngWipe | FALSE [NA 1 L ZzzZ o
FALSE U 10.0 100 ngMWipe | FALSE iNA 1 - 7 R ) )
FALSE ‘U (100 100 ng/Wipe | FALSE NA 1 i 777 I
FALSE U 10.0 100 ng/Wipe | FALSE NA 1 : ) 777 1 -
| FALSE U 100 200  ngMWipe | FALSE NA 1 - ) VDR NN | P -
FALSE U 10.0 100 ng/Wipe | FALSE NA i 12727 ] 1
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(EPA)
SAMPDATA

FALSE [U 10.0 100 ngfWipe | FALSE [NA 1 ‘ [ zzz 1

FALSE |U ~ 10,0 100 ‘ngMWipe | FALSE [NA |1 I | 227 i B
| FALSE U ™ 100 200 ng/Wipe | FALSE [NA 1 } ZzZz | i
FALSE |U 10,0 200 'ngiipe | FALSE [NA 1 ) ! 22Z I

FALSE [U 100 200 [ng/Wipe | FALSE |NA 1 B - |Zzz [ N
FALSE (U 100 20.0 ngWipe | FALSE |NA 1 ] ] : 2zz

FALSE U 10.0 20.0 ngMiipe | FALSE |NA 1 22z _' | e
| FALSE U 100 200 Ing/Wipe | FALSE |NA 1  zzz

FALSE U 100 |20.0 ~ [ng/Wipe | FALSE |NA v - B 27z J

FALSE U 10.0 20.0 ng/Wipe | FALSE |NA 1 o ) |zzz |

FALSE U 10.0 200  |ng/Vipe | FALSE |NA 1 222 =
_FALSE U 160 [100 _ |ngMipe | FALSE |NA 1 . |zzz R :

FALSE U 10.0 200  [ng/Mipe | FALSE [NA 1 : 222 |
| _FALSE 1175 ng/Wipe | FALSE |NA 1 250.0  [70.1 ‘949 B0 27z L ) :'

FALSE [186 | |ngMWipe | FALSE |[NA |1 12500 |745 108 48.1 ZZZ i
FALSE |214 ngWipe | FALSE |NA ¥ 2500  |84.3 127 594 zZZ B B

FALSE [U 10.0 100 ngWipe | FALSE [NA |1 [ zz7Z ‘. B

FALSE [U 10.0 200 ngMipe | FALSE |NA 1 777 : ] | )
FALSE |U 10.0 1100 nghWipe | FALSE (NA ~ 1 ] T zz7Z

FALSE |U 10.0 1100~ ng/Wipe | FALSE |NA 1 -z -
FALSE |U 10.0 100 ngMipe | FALSE [NA 1 [ 1 zzz s

FALSE |U 10.0 20.0 ngMVipe | FALSE |NA 1 ZzZ

"FALSE U 10.0 100 ngWipe FALSE (NA 1~ | | 777 - ',

FALSE |U 0.0 ~ 1007 ‘ng/Wipe = FALSE |NA 1 zzz

FALSE |U 100 100 ngMipe FALSE INA 1 | | ZZZ -

FALSE |20.6 10.0 1200 ingMWipe = FALSE |NA 1 |ZzZ K

FALSE (376  [10.0 :20.0 ngMWipe  FALSE INA 1 il —— 122z K =
FALSE |32.3 100 200  jngMipe FALSE NA 11 TZzz - -

FALSE U [10.0 20.0 ngMiipe * FALSE .NA 1 774 T

 FALSE 488 10.0 200 ng/Wipe | FALSE NA |1 B - zzz | i i
FALSE 335 10.0 1200 ng/Wipe ;| FALSE NA 1 27z

_FALSE |U 10.0 20.0 ng/Wipe | FALSE NA 1 N r772 J

FALSE U 100 1260 |ngWipe | FALSE NA 1 zzz i
TFALSE U 100 |20.0 ©  [ngMipe | FALSE NA 1 T 7z -

FALSE |U 1100 1100 ng/Wipe | FALSE |NA i s e 22z o
FALSE 441 ]10.0 200  |ng/Wipe | FALSE |NA 1 B _ |22z o =
FALSE [193 ! ng/Wipe | FALSE |NA 1 2500 177.3 94.9 50 277 ) o
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(EPA)
SAMPDATA

FALSE 193 | ng/Wipe | FALSE [NA 1 2500 [773 108 481 1777 [ B
FALSE (217 | - __ng/MWipe | FALSE |NA 1 2600 [B6.7 127 594 7277 ] I
_FALSE |U 10.0 100 Ng/Wipe | FALSE |NA ! . |zzz S s | R
FALSE |U 100 200  ;ng/Wipe | FALSE [NA |1 ] A 77Z B I —
_FALSE |U 10.0 100 ing/Wipe | FALSE 'NA i : o> S T .
FALSE U 7 00 100 |ngMipe | FALSE NA |1 ; (222 I - T
FALSE U 100 [100 |ngAWipe | FALSE NA 1 : | {227 ‘ =
CFALSE |U 100 200 ng/Wipe | FALSE NA 1 e zzZ 9 D
FALSE |U 100 (100 |ng/Wipe | FALSE NA 1 777 B
FALSE U 10.0 100 |ng/Wipe | FALSE NA T | ) o zzz 0
FALSE U 1000 [100 ng/Wipe | FALSE NA  { e - o R
" FALSE 431 10.0 20.0 ngMipe , FALSE NA 1 \ZZ7 K
FALSE 778 100 200  |ng/Wipe | FALSE |NA 1 | 777 I S |
 FALSE 80.7 10.0  |30.0 ng/Wipe | FALSE [NA 1 _ |Zzz B o
FALSE U 100 20.0 ng/Wipe | FALSE |NA 4 ) zzZZ
- FALSE ;122 100 200~ |[ngAWipe | FALSE [NA~ 7 N ~ |z2z7 B
FALSE [84.7 10.0 20.0 ng/Wipe | FALSE |NA 1 T : 277 ' i
FALSE U 10.0 20.0 ngiWipe | FALSE |NA i1 B - |ZzZz a J B
"FALSE [332 100 200 ng/Wipe | FALSE |NA IE B zzZ e = _ =
FALSE [26.0 — 1100 200 |ngMipe | FALSE [NA 1 . ) 1222 _ T
_FALSE |u 100 10o ng/Wipe | FALSE INA — 1 27z | ' ]
FALSE [120  [100 _ 200 ing/Wipe | FALSE iNA i L N 77 ! i
" FALSE [156 - s ngMfipe | FALSE NA —~ [T [2500 625 948 |50 7 e il
FALSE |177 ng/ipe | FALSE ‘NA |1 2500 708 108 481 77z ' T
FALSE |213 ngMfipe | FALSE NA 1 2500 851 127 59.4 777
FALSE U~ 110.0 100 ng/Wipe | FALSE NA S A RS 227 - B
FALSE [U 10.0 20.0 ngMipe | FALSE NA 1 o @2z B ’ o
" FALSE U 10.0 100 ng/Wipe | FALSE NA 1 ZF |
FALSE |U 10,0 100~ |ng/Wipe | FALSE NA T - 277 B Bl
_FALSE |U 10.0 100 |ng/Wipe | FALSE NA 1  |zzz - | -
FALSE U 1100 20.0 IngWipe | FALSE NA 1 1 N 777 e o
FALSE |U 1eo  [100 ngMWipe | FALSE  NA i o474
_FALSE |U 10.0 100 ng/Wipe | FALSE |NA 3y [ i 1 ) 777 - - -
FALSE |U 10.0 100 ngfvipe | FALSE [NA 11 222 - ' —
_FALSE 263~ 100 [200  |ngWipe | FALSE |NA 5 ZZZ Kk -
FALSE |50.0 10.0 200  |ng/Wipe | FALSE |NA i1 | " VEZE o K ] gl
" FALSE 347 10.0 200 |ngiWipe | FALSE |NA i | 'z22 '
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Page 026

(EPA)

SAMPDATA
FALSE ‘U 110.0 200 _ |ngMipe | FALSE |[NA 1 | ZZZ
FALSE 7656 10.0 200~ ‘ngMWipe | FALSE :NA 1 ] bz -
_FALSE 523 100 200 ngMWipe | FALSE 'NA 1 . B 727 B
FALSE U [10.0  |200 ngWipe | FALSE NA 1 IR | B 777 - =
FALSE U 100  [200 — ngMVipe | FALSE NA |1 - . |\zzz -
FALSE |U 10.0 20.0 ng/Mipe | FALSE NA 1 [ _|zzZzZ -
 FALSE |U 10.0 1100 ngMiipe | FALSE NA 1 777 i
FALSE |738 100 1200 ng/Wipe | FALSE |NA 1 B - |ZZZ = = j
" FALSE [130 ' ng/MWipe | FALSE [NA il 2500 519 94.9 50 272z - B
FALSE |149 ng/Wipe ' FALSE |[NA . 2500 594 {108 [481 z7Z ] T
| FALSE J211 [ i 'ng/Wipe ~ FALSE |NA 1 2500 845 127 594 7727 1 - -
_FALSE[U 10.0 ~_ [100 ‘ng/Wipe  FALSE [NA 1 e ] 77z ) T il
FALSE |U '10.0 20.0 ngipe  FALSE |NA K o zzz - B B
FALSE (U 100 [100 ng/Wipe | FALSE |NA K B ZZ7 |
_FALSE |U 100 100 |ng/Wipe | FALSE [NA i R | _ |zzz B '
_FALSE U 10.0 100 ng/Wipe | FALSE |NA 1 zZZZ . T
"FALSE |U 100 200  |ng/Wipe | FALSE [NA 1 1 77z o '
FALSE |U 1100|100 ngMWipe | FALSE [NA |1~ ' - 4 R i
FALSE |U 100 100 |ngMfipe | FALSE {NA 1 - 777 l
' FALSE |U 100 (100 |ngMipe ' FALSE [NA 1 B - 77z il i
FALSE [526 10.0 200 ng/Wipe  FALSE |NA 1 |Zzz 1K |
"FALSE (934 _ [10.0 200 ng/Wipe ~ FALSE |NA 1 B | 222 L T
FALSE 7156 100 200 ng/Wipe  FALSE [NA 1 R - 227 o
" FALSE |U 100 200 ‘ng/Wipe | FALSE |NA _ i ' ) 77z B -
FALSE (152 10.0 20.0 ng/Wipe | FALSE |NA 1 - B zz - -
" FALSE |104 10.0 200 |ngMWipe | FALSE |NA T o 272 i i
FALSE 'u 100 20.0 ng/Wipe | FALSE |NA 1 o - 7zz -
| FALSE 372 10.0 20.0  |ng/Wipe | FALSE [NA 1 _|zZzZ b
“FALSE 332 [10.0 200  |ngMVipe | FALSE |NA 1 h Z77 ]
FALSE U  [100 _ [100 ng/Wipe ' FALSE |NA T 777 o
"FALSE 148 _ |10.0 |20.0 ng/Wipe = FALSE iNA 1 ) - 277 )
FALSE |147 B ngWipe FALSE NA |1 12500  |59.0 94.9 ‘50 il [
FALSE |188 | _|ngwipe ~ FALSE. NA 1 2500  |66.4 ‘108 481 1772 -
FALSE |214 ng/Wipe = FALSE NA 1 2500 [856 127 59.4 zzz i -
TFALSE (U [100 100 |ng/Wipe | FALSE |NA T _ |zzz T
FALSE U 100 200 ng/Wipe | FALSE [NA -1 R ’ l 777 T B -
FALSE 'U 10.0 100 ng/Wipe | FALSE |NA 1 i | 22z
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Page 027

(EPA)
SAMPDATA

FALSE [U 0.0 [Moo ngMipe | FALSE NA U] e, ] ~|7Zz ,
| FALSE [U  [100 100 ngMipe ! FALSE NA |1 B B zzz - g ]
FALSE (U 10.0 20.0 nghipe : FALSE NA 1 ] 77z | =
_FALSE |U 10.0 " [100 _ngMiipe  FALSE jNA 1 17 - T" 277 B 7 i
_FALSE U |100 100 .ngMiipe  FALSE |NA 1 . L T|Zzz o ]
_FALSE (U |100 100 IngMipe FALSE [NA |1 7] A 27z - o
FALSE |U 10.0 20.0  |ngMipe FALSE |[NA 1 __ 777 1 a -
FALSE |U 100 200 ngWipe | FALSE INA 1 | & - zzz_ | _ I B |
FALSE [U 10.0 20.0 ngWipe | FALSE |NA 1 ' zzz ! T
| FALSE U 10.0 20.0 ng/Wipe | FALSE |NA_ : S 77 i el
FALSE [U ~ [t0.0 200 |ngMWipe | FALSE |NA T i T zzzZ E
FALSE U 10.0 200 ng/Wipe | FALSE [NA _ 1 | i ~ |zzz - i g
FALSE U  |10.0  |20.0  [ng/Wipe | FALSE INA 1 P - s i J | i
- FALSE {U 10.0 20.0 \ngfWipe | FALSE |NA |1 o TizzZ i T
FALSE jU 100 200 ng/Wipe | FALSE |NA i1 S T 222 h - ]
“FALSE [U l100 oo~ TngMWipe | FALSE [NA T T - “lzz - s ) =
FALSE (U 10.0  [200 __ ng/Wipe | FALSE |NA 1 L zzz__ |
FALSE |157 ' __ngiWipe | FALSE [NA 1 2500 |62.9 949 50 24 - I D
 FALSE [185 ngMipe | FALSE [NA | 250.0  'e6.0 108 48.1 '772 ;
FALSE (210 | |7 "ngMWipe | FALSE INA 1 2500 839  [127 59.4 ‘722 b =
FALSE [U  [10.0 100 ing/Wipe i FALSE [NA |1~ ) W77
FALSE U 100 20.0 \ng/Wipe | FALSE [NA 1 | TR 72z T -
" FALSE [U  [100 100 ngiWipe ~ FALSE |NA 7 - 777 o T
_FALSE U [100 [100  [ng/Wipe  FALSE |NA 11 i _ EEE B - - i
FALSE U 10.0 {100 ngWipe  FALSE |NA 1 E L - 272 B |
FALSE U 10.0 200  [ngMWipe = FALSE |NA 1 B 77z ‘, :
FALSE U 10.0 100 ng/Mfipe _ FALSE |NA i 777 CT T |
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Page 035

(EPA)
SAMPDATA
FALSE [167 _[ngfWipe | FALSE [NA 1 25800 B6.7 549 50 izzz [ ]
CFALSE (180 | T |ngMWipe | FALSE [NA 1 2500 719 108 481 zzz .
FALSE 1218 | = | _|ng/Wipe | FALSE |NA 3y _|2500 873 127 58.4 1227 S| S| .|
FALSE |U 10.0 100 ng/Wipe | FALSE |NA 1 o (LZZ . o
FALSE U~ 100 200 _ |ng/ipe | FALSE [NA 1 | | zzz e —
FALSE [U 10.0 100 ng/Wipe | FALSE |NA 1 777 |
_FALSE U 100|100 _‘ngMipe | FALSE [NA 1 | T zz - N N R
TFALSE (U 100 1100 ng/Wipe | FALSE |NA 1 Z72 !
FALSE U~ 7 oo’ [200  ng/MWipe | FALSE |NA "1 % o e e e 2 N R, =
FALSE [U 700  [100 __ ngMWipe | FALSE [NA i_1 o ZZT, ]
FALSE U 10.0 100 ng/Wipe | FALSE NA I 27z
“FALSE" U 100 100  ng/Wipe | FALSE |NA = 1 e .. ZZZ SR o
FALSE |U 10.0 20.0 ngMWipe | FALSE jNA 1 N Z7Z _ o
TFALSE |U ~ 100 200 ngMipe | FALSE |NA 1 T 7z B ]
FALSE |U 100 20.0 ng/Wipe | FALSE INA 1 [ 1777 :
FALSE IU 10.0 200 |ng/Wipe | FALSE INA 9 T R R - o ] |
FALSE (U 10.0 I20.0 ngMipe | FALSE INA 1 777 !
FALSE U 00 1200 ngMfipe | FALSE |NA 1 B S . _ |22z ] i S L, | S A
_FALSE_ U |100 200 ngfWipe | FALSE |NA 1 ZZZ i 4
FALSE™ (] 100 20.0 ng/Wipe | FALSE |NA 1 . o |zzz i . .
_FALSE U 100 200 ng/Wipe | FALSE |NA 1 N ZZz I j
“FALSE U 0.0 100 ng/Wipe | FALSE |NA 1 N 277 i I I, S
FALSE U 10.0 20.0 ng/Wipe | FALSE |NA 1 : Z7Z |
" FALSE 165 ' ' ng/Wipe | FALSE |[NA ~ |1~ ~  |2500  |66.1 '94.9 ‘50 zzzm T " '
FALSE 11789 B ngWipe | FALSE |NA 1 250.0 Y15 108 481 ZZZ i T
FALSE [217 _IngMipe | FALSE [NA 11~ 2500 |870 127 59.4 zzz | N o
FALSE U~ . 100 [100  'ngMipe | FALSE |NA 1 , I - |zzz - ]
FALSE |U 10.0 200 ngfWipe | FALSE |NA 1 ! 777
FALSE [U 10.0 100 ng/Mipe | FALSE |NA i 1 zzz |~ P
| FALSE (U 100 |100 ngMipe | FALSE \NA |1 | 2z o
FALSE |U (100 [100 ng/Wipe | FALSE [NA 1 ~ 777 - 1
_FALSE U 10.0 20.0 ‘ng/Wipe | FALSE |NA 1 . - Z2zZ ; ! -
FALSE [Uu — |100 100 ng/Wipe | FALBE [NA |1 Vo : ER ! e
FALSE [U~ ~ [100 100 ng/Wipe | FALSE |NA 1. 72z I I
FALSE U _|160 ‘100 ngWipe | FALSE [NA |1 777 | B -
TFALSE U |100 200  ngMipe | FALSE |NA 1 o 272 i ) B -
FALSE U 10. 20.0 ngMfipe | FALSE |NA 1 , 7727
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Page 036

(EPA)
SAMPDATA
FALSE |U 10.0 20.0 ngWipe | FALSE |NA 7 | ZZ7 ! ' i
_FALSE U 100  |200 ngMWipe T FALSE |NA "~ T |1 I ' N - . I T
_FALSE |U [10.0 200 _ ngMWipe  FALSE |NA 1 _ . 777 - —
_FALSE |U_ 110.0 20.0 ngWipe ~ FALSE [NA |1 - ; - zz7. , -
_FALSE |U 10,0 [200 ng/Wipe | FALSE |NA 1 ) PR - R N
FALSE U 100 20.0 ngWipe ~ FALSE |NA 1 : ~ T T|z7zz i j
FALSE |U 10.0 200 |ng/Wipe FALSE |NA 11 P ZZZ L =
'FALSE |U_ 100 100 ngfWipe FALSE |[NA =~ |1 i i - |zzz B )
FALSE (U 10.0 20.0 ngWipe  FALSE |NA 1 ZZZ i i =
FALSE [151 I "7 IngMWipe  FALSE [NA |1 2500 60.4 949 B0 7Z7z e = e ———— [ ¥ == =
FALSE (179 - |ngiWipe  FALSE |NA 1 250.0 717 108 4841 birir4 [ e ) 0
FALSE |218 - ngWipe  FALSE [NA |1 250.0 87.3 1oy 594 7222
_FALSE U |100 100 ngWipe . FALSE [NA 1 D D 277 N .
_FALSE U 10.0 200 ng/Wipe FALSE NA 1 =, i L . &2z | i -
CFALSE |U_— |10 1100 ng/Wipe  FALSE |NA 1 I Lo R S T
" FALSE (U 100 {100~ |ng/Wipe FALSE |NA A T 777 | i I
_FALSE U |10.0  .100 ngMipe  FALSE |NA 4 ! - ZZz | b il
FALSE |U 10.0 200 ngWipe  FALSE |NA 1 = 2Z2Z i I
FALSE U 100~ 100 |ng/Wipe  FALSE [NA 4 '™ L zzZZ : e e ] ]
FALSE |U 10.0 100 |ng/Wipe  FALSE (NA 1 [ 227
| FALSE (U |10.0_ 100 ngMipe  FALSE INA 1 ! —amE I TR T T o
FALSE |U 10.0 20.0 ng/Wipe FALSE |NA 1 . i i
_FALSE (370 |10.0 200 ‘|ng/Wipe T FALSE |[NA B = i A ; 2Z7 Ik | i R
FALSE |23.2 100 200 |ng/Wipe ~ FALSE |NA A L. ¥ P2z - oo T
_FALSE |U 110.0 200 ng/Wipe FALSE |NA ! EEE B I |
FALSE |41.8 10.0 200 ngfWipse  FALSE {NA 1 ! ZZZ ; |
“FALSE 256 10.0 200  |ngMWipe  FALSE |NA 1 - T 277 - R
FALSE (U 10.0 20.0 ngWipe  FALSE INA 1 -~ Tizzz ~ LT 7T T =
FALSE (U _ [10.0  ~ 200  |ngAWipe FALSE 'NA 1 b zzz - v TS 7T
FALSE |U 10.0 200 ngWipe ~ FALSE 'NA 1 1  lzzz i i B
FALSE |U 100 100 ngWipe ~ FALSE NA 1 - i \ZZZ ] T
FALSE [39.3  |10.0 20.0 ngMWipe ~ FALSE (NA™ 1 o _ . |ZZZ, - - _{
FALSE |185 ng/Wipe ~ FALSE (NA 1 250.0 |740 949 50 ZZ7 : B B
FALSE [194 ng/MWipe ~ FALSE (NA E 2500 [775 (108|481 |ZZZ . - : ]
_FALSE [212 - ngWipe  FALSE |NA 1 2500 (847 427 50.4 277 ! -
FALSE |U 10.0 100 ngWipe  FALSE (NA 1 = 277 i — -
FALSE (U~ 100 200 ng’Wipe  FALSE INA € T | 777 T 7 T
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(EPA)
SAMPDATA

Air Divisiof SE Chicag[nons]  |US EPAR[7B 1404008-1Wipe  Wipe = D4/17/201/04/23/201704/26/201/B404081 [SVOA PAI*** DEFAUSolvent ExIndena(1,2193-39-5 ~ FALSE |
Air Divisiof SE Chicag[none] ~~ |USEPARTE |1404008-1Wipe ~ _|Wipe  04/17/201,04/23/201/04/20/201:B404081 |SVOA PA}*™ DEFAL|Solvent EXDibenz(a,H53-70-3 | FALSE
Air Divisiol SE Chicag[none] [USEPAR7B 1404008 1Wipe  [Wipe 04/17/201404/23/201: 04/29/201: +B40408T SVOA PA}*** DEFAL Solvent Ex2-Methyln: 91-57-6 | FALSE |
|Air Divisiot SE Chicag [none] _|US EPAR7B 1404008-1Wipe  |Wipe (04/17/201404/23/201404/20/201 B404081_|SVOA PAY ** DEFAL Solvent ExBenzo(gh, 191-24-2 i FALSE
Alr Divisiot SE Chicag[none] ~ [US EPA R7B 1404008-1Wipe _ |Wipe 04/17/201404/23/201404/20/201: BA04081 | SVOA PAI** DEFAL Solvent ExNitrobenze 4165-60-0] TRUE
Air Divisioy SE Chicag[none] 'USEPAR7B  "|1404008-1Wipe = |Wipe  |04/] 7!201ﬁﬁf2_3§01j04;’29,’201 B404081 |SVOA PAI*** DEFAL Solvent Ex 2-Fluorobi| 321-60-8 | TRUE
| Air Divisiol SE C Chlca_g [none] USEPAR7B 1404008-1Wipe  |Wipe  [04/17/201404/23/201404/29/201: B404081 |SVOA PAN*** DEFAL Solvent EXTerphenyl- 1718-51-0| TRUE
Air Divisiol SE Chlcag [hone] USEPARI7B ~  |1404008-1Wipe  |Wipe  |04/{7/20 1] 04/23/201404/29/201:BA04081 'SVOA PAI*** DEFAL Solvent EX1-Methyin:90-12-0 | FALSE
Air Divisiol SE Ch.cag [hone] USEPARYB — [1404008-1Wipe  |Wipe _ |04/17/201,04/23/201404/20/201: 8404081 _SVOA PAJ** DEFAL Solvent ExAcenaphth 208-96-8 | FALSE
Air Divisio olSE Chi Chicag[none] _ |USEPARITB 1404008-1Wipe  |Wipe 04/17/201404/23/201404/29/201: B404081 SVOA PAI™* DEFAL Sclvent ExAcenaphth83-32-9 | FALSE
Air Divislon SE Chicagnone] [USEPAR7B. '{1404008-1Wipe  'Wipe  |04/17/201: 04,'231201404,*29;201:8_4_0_4@1 SVOA PAK* DEFAL Solvent ExFluorene  86-73-7 | FALSE
Air Divisiol SE Chicag[none]  |USEPARTB 1404008-1Wipe ~ 'Wipe  [04/17/201:04/23/201:04/20/201:8404081 SVOA PAI*** DEFAL Solvent ExPhenanthr 85-01-8 | FALSE
Air Divisior SE Chicag[none]  |USEPAR[TB 1404008-1Wipe Wipe  |04/17/201<04/23/201:04/29/2014B404081 SVOA PAL** DEFAL Solvent Ex Anthracen, 120-12-7 | FALSE
| Air Divisio) SE Chicag[none]  |US EPAR|7B “[1204008-1Wipe __ Wipe _|04/17/201:04/23/201;04/20/207: 8404081 SVOA PAr' " DEFAL Solvent Ex Fluoranthe 206-44-0 | FALSE
Air Divisiot SE Chicag[none] ~ |USEPARIBB~ _ |1404008-TWipe ~ Wipe  |04/17/201<04/23/201 104/29/201: 8404081 SVOA EAI *** DEFAL Solvent EﬁNaphihale 91-20-3 | FALSE
Air Divisiol SE Chicag[none] ~ USEPARISB 1404008-1Wipe  Wipe  04/17/201<04/23/201,04/20/201:B404081 SVOA PAI ““ DEFAL Sclvent ExPyrene | 126-00-0 | FALSE
[Air Divisior SE Chicag[none]  US EPA R 8B 1404008-1Wipe ~ ~ Wipe = |04/17/201:04/23/201404/29/2014B404081 “SVOA PAI** DEFAL Solvent ExBenzo (a) [66-55-3 | FALSE |
Air Diisiof SE Chicag[none] ~ USEPARSE _ 1404008-1Wipe  Wipe  |04M7/201404/237201¢ 04/20/201¢ 8404081 "SVOA PAL™* DEFAL Solvent ExChrysene [218-01-9 | FALSE
Air Divisiol SE Chicaglnone] US EPAREB 1404008 1Wipe  Wipe  [04/17/2014 04;17;201404f231201404,’29;2m £B404081 SVOA PAF"* DEFAL Solvent ExBenzo(b)fij205-99-2 | FALSE ~
Air Divisiof SE Chicag [none] S EPA R 8B 1404008-1Wipe  ,Wipe  |04/17/201:04/23/201:04/29/201:B404081 'SVOA PAF*** DEFAL Solvent Eﬁ Benzo(k)f 207-08-9 | FALSE
Air D.wsuor{SE Chicag[none]  |US EPAREB 1404008 1Wipe ~ |Wipe '04:17;201404123120_1‘04,*29;2014'8_40?1051 ~ SVOA PAF ** DEFAL Solvent EXBenzo (e} |192-97-2 | FALSE |
|Air Divisioy SE Chicag[none]  |US EPARBB__ | 1404008-1Wipe Wipe  |04/17/201:04/23/201404/29/201<B404081 SVOA PAf *** DEFA(;Solvent ExBenzo(a)p|50-32-8 | FALSE
Air Divisior SE Chicaglnone] _|US EPARI8B 1404008-1Wipe  [Wipe 04/17/201404/23/201404/29/201¢B404081 SVOA PAF** DEFAL Solvent EXPerylene [1985-5-0 | FALSE
|Air Divisiot SE Chicag[none]  |US EPA R[BB 1404008-1Wipe  ~ |Wipe |04/17/201:04/23/201404/29/201<B404081 SVOA PAI “* DEFAL Solvent ExIndeno(1,7 193-39-5 | FALSE
Air Divisior SE Ch%[none] _|USEPARSB 1404008-1Wipe Wipe 04;17!2011@2_3@01‘@@5011 B404081 :SVOA PAI*"* DEFAL Solvent ExDibenz{a.53-70-3 | FALSE
Air Divisior SE Chicag[none]  |US EPA R 8B 1404008-1Wipe _ [Wipe 04/17/2014 04/23/201404/29/201< B404081 'SVOA PAI *** DEFAUSclvent EX2-Methyind91-57-6 | FALSE
| Air Dy Divisio| SE Chicag[none] |U‘SE—PAF;BB '1404008-1Wipe  |Wipe 04/17/204: 04;23;201«04;291201 8404081 - SVOA PAI*** DEFAL Solvent EXBenzo(g,h|191-24-2 | FALSE
Air Divisiof SE Chicag[none] ~ US EPAR BB 1404008-1Wipe  |Wipe ~ [04/17/201: 04;@5011 04/20/201/B404081 ;| SVOA PAF *** DEFAL Solvent ExNitrobenzg4165-60-0] TRUE _
| Air Divisiot SE Chicaglnone]  US EPAR|8B 1404008-TWipe _ |Wipe [04/17/201:04/23/201404/29/207: 8404081 SVOA PAF* DEFAL Solvent Ejz Fluorobi[321-60-8 | TRUE _
Air Divisior SE Chicag{none] _US EPA RSB 1404008 FWipe  |Wipe  |04/17/20104/23/201404/29/201<B404081 'SVOA PAI ™ DEFAU Solvent E Terphenylj1?‘18-51 -0 TRUE
Air Divisio) SE Chicag[none] —USEPARBB ~ ~ " 1404008-1Wipe  |Wipe  |04/17/201404/23/201404/20/207<B404081 SVOA PAF* DEFAL Solvent BX 1-Methyind90-12-0 | FALSE
Air Divisioy SE Chicag[none] — |USEPAR|8B | 1404008-1Wipe  |Wipe | 04;1"7@01?}04123;201‘04129;201 {B404081 "SVOA PAF** DEFAU Solvent E%Acenaphtﬂ 208-96-8 | FALSE
Air Divisios SE Ch!cag [none]  |US EPAR(8B 1404008-1Wipe  |Wipe  |04/17/201404/23/201404/20/201<B404081 SVOA PAF*** DEFAUSolvent ExAcenapht\B3-32-8 | FALSE
Air Divisior SE Chicag[none] |US EPAR[8B |1404008-1Wipe  |Wipe | 04/17/201104/23/201404/20/201: 8404081 'SVOA PAI "™ DEFAUSclvent ExFluorene |86-73-7 | FALSE
Air Divisioy SE Chicag[none]  |USEPAR(BE _ |1404008- -\Wipe  (Wipe  |04/17/201404/22/201404/26/201- B404081 SVOA PAE = DEFAus_olu_eng_Ej Phenanthr|85-01-8 | FALSE
Air Divisiof SE Chicag[none] _ |US EPA Ri8B |1404008-TWipe  [Wipe  |04/17/201404/23/201404/29/201: 8404081~ SVOA PAI*** DEFAU Solvent E AnthracenJQO -12-7 | FALSE
Air Divisior SE cmcaa[_none] US EPAR 8B 404008-1Wipe _ |Wipe |04/17/201{04/23/201404/29/701:8404081 SVOA PAI™™ DEFAUSolvent ExFluoranthd206-44-0 | FALSE
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(EPA)

SAMPDATA

Air Divisiot SE Chicag[none] |US EPAR 9B 11404008-1Wipe Wipe 04/17/201<04/23/201404/29/201B404081 | SVOA PAI *** DEFAL Solvent Ex Naphthale 91-20-3 FALSE
Air Divisior SE Chicag [none] 'US EPAR 9B 1404008-1 Wipe Wipe 04/17/201404/23/201« 04/29/201:B404081 SVOA PAI*** DEFAL Solvent ExPyrene  129-00-0 = FALSE
Air DMSIOI SE Chicag [none] US EPAR 9B 1404008-1Wipe Wipe IO4I17:‘201¥ 04/23/201404/29/201: B404081 |SVOA PAL*** DEFAL Solvent ExBenzo (a) _58 -55-3 FALSE
Air Divisiol SE Chicag [none] US EPAR 9B 1404008-1 Wipe Wipe 04/17/201<04/23/201: 04/29/201: B404081 |SVOA PA} kel DEFAL Solvent ExChrysene |218-01-9  FALSE
Air lesmt SE Chicag [none] US EPA R 9B 11404008-1 Wipe Wipe 104/ 1712014 04/23/201- 04:‘29)201{ B404081 SVOA PAIf *** DEFAL Solvent Ex Benzo(b)fl 205-89-2 = FALSE
Air Divisiol SE Chicag[none]  US EPAR 9B 1404008-1Wipe Wipe 04/17/201404/23/201+ 04/29/2014 B404081 ' SVOA PAI *** DEFAL Solvent Ex Benzo(k)fli 207-08-9 = FALSE
Air Divisiot SE Chicag[none] ~ US EPAR 9B 11404008-1 Wipe ‘Wipe 104/17/201404/23/201404/29/201: B404081 SVOA PA} *** DEFAL Solvent ExBenzo (e) 192-97-2 FALSE
Air Divisiol SE Chicag [none] US EPA R:QB 1404008-1 Wipe Wipe 04/17/201:04/23/20104/29/201: B404081 SVOA PAI *** DEFAL Solvent Ex Benzo(a)p 50-32-8 FALSE
Air Divisiot SE Chicag [none] US EPAR 9B ' 1404008-1 Wipe Wipe 04/17/201404/23/2014 04/29/201¢B404081 SVOA PAI *** DEFAL Solvent Ex Perylene | 1985-5-0  FALSE
Air Divisior SE Chicag [none] US EPAR 9B 11404008-1Wipe jWipe 04/17/201404/23/201404/29/201<B404081 SVOA PAE*** DEFAL Solvent ExIndeno(1, 2 193-38-5 FALSE
Air Divisior SE Chicag [none] US EPAR9B 1404008-1 Wipe Wipe 04/17/201<04/23/201+ 04/29/201<B404081 SVOA PA} *** DEFAL Solvent Ex Dibenz(a,F 53-70-3 FALSE
Air Divisiot SE Chicag[none]  US EPAR 9B 1404008-1Wipe  Wipe 04/17/201404/23/201: 04/29/201: B404081 SVOA PAL *** DEFAL Solvent Ex2-Methylnz 91-57-6  FALSE
Air Divisiof SE Chlcag [hone] USEPARS9B 1404008-1 Wipe Wipe 04/17/201«04/23/201< 04/29/201 '8404081 |SVOA PAL*** DEFAL Solvent ExBenzo(g,h 191-24-2  FALSE
Air lesmr SE Chlcag [none] US EPAR 9B 1404008-1 Wipe Wipe |04/17/201404/23/201< 04/29/201 «B404081 SVOA PAE_ *** DEFAL Solvent Ex Nitrobenze 4165-60-0 TRUE

Air Divisiof SE Chicag[none} US EPAR 9B 1404008-1 Wipe Wipe |04/17/201404/23/201404/29/201« B404081 ' SVOA PAL*** DEFAL Solvent Ex 2-Fluorobi| 321-60-8  TRUE

Air Divisiot SE Chlcag [none] US EPAR 9B 1404008-1 Wipe Wipe 04/17/201<04/23/201: 04/29/201« IB404081 ' SVOA PAL*** DEFAL Solvent Ex Terphenyl-1718-51-00 TRUE

Air Divisiot SE Chicag [none] US EPAR 9B 1404008-1Wipe Wipe |04/17/201<04/23/201:04/29/201: B404081 'SVOA PAL*** DEFAL Solvent Ex 1-Methyine 90-12-0 FALSE
Air Divisiot SE Chicag [none] US EPARGSB 1404008-1 Wipe Wipe |04/17/201¢ 04/23/201404/29/201: B404081 SVOA PA} *** DEFAL Solvent Ex Acenapmﬁ 208-96-8 = FALSE
Air Divisiot SE Chicag [none] US EPAR 9B 11404008-1 Wipe Wipe 04/17/201404/23/201- 04/29/201: B404081 SVOA PAL*** DEFAL Solvent Ex Acenaphth 83-32-9 FALSE
Air Divisiot SE Chicag[none] | US EPAR 9B 1404008-1Wipe ~ Wipe  04/17/201<04/23/201404/29/201: B404081 SVOA PAI *** DEFAL Solvent ExFluorene 86-73-7 = FALSE
Air Divisiot SE Chicag [none] USEPAR9B 11404008-1Wipe Wipe 104/17/201404/23/201<04/29/201: B404081 SVOA PA} *** DEFAL Solvent Ex Phenanthr 85-01-8 FALSE
Air Divisior SE Chicag [none] US EPAR 9B 1404008-1Wipe Wipe 04/17/201+ 04/23/2014 04/29/201 B404081 SVOA PAL *** DEFAL- Solvent Ex Anthracen 120-12-7 = FALSE
Air Divisiot SE Chicag[none]  US EPAR 9B 1404008-1Wipe ~ Wipe  04/17/20104/23/201/04/29/201: B404081 SVOA PAI *** DEFAL Solvent Ex Fluoranthe 206-44-0 = FALSE
Air Divisiot SE Chicag [none] US EPAR 10B 11404008-2 Wipe |Wipe 04/17/201<04/23/201404/29/201: B404081 :SVOA PAI *** DEFAL Solvent Ex Naphthale 91-20-3 FALSE
Air Divisiot SE Chicag [none] USEPAR 10B ' 1404008-2; Wipe Wipe 04/17/201404/23/201« 04!29!201{ B404081 SVOA PAL*** DEFAL Solvent ExPyrene  |129-00-0 | FALSE
Air Divisior SE Chicag [none] US EPAR 10B 1404008-2 Wipe Wipe 04/17/201404/23/201<04/29/201: B404081 SVOA PAL *** DEFAL Solvent Ex Benzo (a) 56-55-3 FALSE
Air Divisiot SE Chicag [none] US EPAR 10B 1404008-Z Wipe Wipe 04/17/201404/23/201404/29/201: B404081 SVOA PAl *** DEFAL Solvent ExChrysene 218-01-8 | FALSE
Airr Divisiol SE Chicag[none]  US EPAR 10B 1404008-2 Wipe Wipe 04/17/201<04/23/201< 04/29/201« B404081 SVOA PAl *** DEFAL Solvent ExBenzo(b)fl 205-99-2  FALSE
Air Divisiot SE Chicag [none] US EPAR 10B 1404008-2 Wipe :WIDE 04/17/201<04/23/201404/29/201: B404081 SVOA PA}*** DEFAL Solvent Ex Benzo(k)fli 207-08-9 = FALSE
Air Divisiol SE Chicag [none] Us EPA R 10B 1404008-2 Wipe |Wipe 04/17/201 04/23/201< 04/29/201: B404081 SVOA PAL *** DEFAL Solvent ExBenzo (e) 192-97-2 FALSE
Air Divisiot SE Chicag [none] US EPA R10B 1404008-2 Wipe Wipe 04/17/201<04/23/201< 04/29/201« B404081 SVOA PAlf *** DEFAL Solvent Ex Benzo(a)p 50-32-8 FALSE
Air Divisior SE Chicag [none] US EPAR 10B 1404008-Z Wipe Wipe 04/17/201+ 04!23!201{ 04/29/201B404081 SVOA PAI*** DEFAL Solvent ExPerylene 1985-5-0 = FALSE
Air Divisior SE Chicag [none] US EPAR 10B 1404008-2 Wipe 'Wipe 04/17/201<04/23/201<04/29/201: B404081 SVOA PAI*** DEFAL Solvent ExIndeno(1,2193-39-5 FALSE
Air Divisior SE Chicag [none] US EPAR 10B 1404008-Z Wipe 'Wipe 04/17/201< 04/23/201:04/29/201« B404081 SVOA PA}*** DEFAL Solvent Ex Dibenz(a, 53-70-3 FALSE
Air Divisior SE Chicag [none] US EPAR10B 1404008-2 Wipe 'the 04/17/201< 04/23/201:04/29/201: B404081 SVOA PAI_' ** DEFAL Solvent Ex2-Methyln: 91-57-6 FALSE
Air Divisior SE Chicag [none] US EPAR 10B 1404008-2 Wipe |Wipe 04/17/2014 04/23/201:04/29/201: B404081 'SVOA PAl *** DEFAL Solvent ExBenzo(g,h 191-24-2 = FALSE
Air Divisiol SE Chicag [none] 'USEPAR 10B 1404008-Z Wipe Wipe 104/17/201<04/23/201:04/29/201: B404081 'SVOA PA} *** DEFAL Solvent Ex Nitrobenze 4165-60-0 TRUE
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SANMPDATA
Air Divisiof SE Chicag[none]  |US EPARA4B 1404008-0Wipe  [Wipe  104/17/201 04:23;201j 04/29/2017B404081 _SVOA PAI*** DEFALISolvent Ej Benzo{b)fli205-99-2 | FALSE
Air Divisiol SE Chlca_g'[none] TUSEPAR4B  [1404008-GWipe  |Wipe  104/17/201404/23/201404/29/201/B404081 SVOA PAI™" DEFAL Solvent ExBenzo(k)fli207-08-9 | FALSE
Air Divisior SE Chicag[none]  |USEPAR4B  |1404008-(Wipe  |Wipe 04/171201404123/207 04129/201/B40408 1 'SVOA PAl** DEFAUSolvent Ej Benzo () 192-97-2 | FALSE
Air Divisiot SE Chicag [norieT ~ |USEPAR4B 1404008-CWipe  'Wipe 04/17/201404/23/201+ W@]‘zoﬂmmom SVOA PAI*** DEFAUSolvent ExBenzo(a }p'50-32-8 | FALSE
Air Divisiol SE Chlcag [none] US EPA R 4B 1404008-0Wipe Wipe 04/17/201404/23/2014 04!29;’201‘ B404081 SVOA PAl*** DEFAL Solvent ExPerylene 1885-5-0 | FALSE
Air D_lvnsrot. SE Chicagnone]  |US EPAR 4B [1404008-0Wipa  Wipe 04/17/201404/23/201 '04;29;201 B404081 SVOA PAL**" DEFAL Solvent EQIndenoH 7193-39-5 | FALSE
Air Divisiot SE Chicag[none]  |US EPAR4B 1404008-0Wipe  Wipe  |04/17/201{04/23/201:04/28/201 *3404081 'SVOA PA** DEFAL]Sclvent Ex Dibenz(a,F 53-70-3 | FALSE
Air Divisiof SE Chicag[none] _ [USEPAR4B ' [1404008-QWipe  ‘Wipe 04;17;201404;23;2’01‘04;29/201 B404081 SVOA PAY™ DEFAL Solvent Ex2-Methyn:91-57-6 | FALSE
Air Divisiof SE Chicag]none] ~ |US EFAR 4B 1404008-QWipe  Wipe 04/17/201/04/23/201404/29/201{B404081 ,SVOA PA}*** DEFAU Solvent ExBenzo(g,h. 191-24-2 | FALSE
Air Divisiol SE cmcadinone] US EPAR4B 1404008-QWipe  Wipe  |04/17/201404/23/201404/29/2014B404081 15VOA PAI*** DEFAL Solvent Ex Nitrabenze 4165-60-0 TRUE
Air Divisiol SE Chicag[none] _ |US EPA R 4B 1404008-QWipe  Wipe 04/17/201404/23/201404/29/201/B404081 |SVOA PAL** DEFAL Solvent EX2-Fluorobij321-60-8 | TRUE _
Air Divisio| SE Chicag[none]  [USEPAR4B~~ [1404008-0Wipe Wipe 04/17/2014 047232071 04;29/201J B404081 |SVOA PAI™* DEFAUSclvent ExXTerphenyli1718-51-0] TRUE
Air Divisiol SE Chica jfnone] [USEPAR4B |1404008-QWipe Wipe  |04/17/201104/23/201,04/29/201:B404081 |SVOA PAi' =% DEFAL Solvent Ex1-Methylne90-12-0 | FALSE
| Ajr DmstSE Chicag[nong] ~ |US EPA R 4B 1404008-QWipe  Wipe 04/17/201404/23/201104/29/2011B404081 |SVOA PAI ** DEFAL Sclvent ExAcenaphth208-96-8 | FALSE
Air Divisiof SE Chicad[none]  [US EPA R 4B 1404008-Wipe  Wipe 04/17/201404/23/201504/29/201< B404081 |SVOA PAI *** DEFALlSolvent ExAcenaphth83-32-9 | FALSE_
Air Divisio SE Chicag[none]  |US EPAR4B 1404008-QWipe  Wipe  |04/17/201:04/23/201:04/29/201¢BA04081 |SVOA PAI*** DEFAU Solvent EXFluorene [86-73-7 | FALSE
Air Divisio, SE Chicag[none] - |USEPAR4B [1404008-0Wipe  Wipe  |04/17/201:04/23/201¢04/29/201¢B404081 |SVOA PAI*"* DEFAL Solvent ExPhenanthr|85-01-8 | FALSE
Air Divisior SE cmcag none] ~ |US EPARI4B 1404008-0 Wipe Wipe  104/17/201:04/23/201404/29/201: B404081 |SVOA PAI *** DEFAU Solvent EXAnthracen{120-12-7 | FALSE
Air Divisior SE Chicag[none]  [US EPA RI4B 1404008-OWipe  Wipe __ 04/17/201:04/23/201404726/201:B404081 |SVOA PA}F"* DEFAL Solvent Ex Fluoranthe 206-44-0 | FALSE
Air Divisiot SE Chicag[none] ~ |USEPA RSB 1404008-1Wipe  ‘Wipe  04/17/20104/23/201404/29/201- B404081 |SVOA PAY ** DEFAL Solvent EX Naphthalel91-20-3 | FALSE
Air Divisiot SE Chicag[none]  |US EPAR[5B 1404008-1Wipe Wipe 04/17/201+ 04/23/201:04725/201/B404081 |SVOA PAI*™ DEFAL Solvent EXPyrene  [129-00-0 | FALSE
Air Divisior SE Chicag[nane] USEPARSB  |1404008-TWipe  ‘Wipe  04/17/201. 04!23f201ﬁ'64r291201jB4o4081' SVOA PAL** DEFAL Solvent ExBenzo (a) |56-55-3 | FALSE
Air Divisior SE Chicag [hone]  |US EPA RSB 1404008~ 1#W|pe _Wipe 04/17/201404/23/201 {04_!29!201 B404081 [SVOA PAI'"" DEFAL Solvent ExChrysene |218-01- -9 FALSE
Air Divisior SE Chicag[none] — [US EPA RI5B 1404008-1Wipe  :Wipe 04/17/201404/23/201404/29/201{B404081 | SVOA PAI™ DEFAL Solvent Ex Benzo(b)f{205-99-2  FALSE
Air Divisior SE Chicag[none] ' |[USEPARSB  ~  [1404008-1Wipe Wipe 04/17/201404/23/201,04/28/201{B404081 |SVOA PAI*™ DEFAL Solvent Ex Benzo(k)fi{207-08-3  FALSE
Air Divisiol SE Chicag[none]  |US EPA RSB 14040081 Wipe Wipe — 04/17/201404/23/201; 04;29;20143404031 SVOA PAI"** DEFAL Solvent ExBenzo (g) [192-97-2  FALSE
Air Divisiof SE Chicag[none]  |[USEPARSB  (1404008-1Wipe ~ |Wipe  04/17/201404/23/201404/29/201,B404081 |SVOA PAN*** DEFAL Solvent Ex Benza({a)p|50-32-8  FALSE
|Air Divisiol SE Chicag[none]  |US EPA R 5B 1404008-1 Wipe Wipe {04/1712014 0412312014 04/29/201: B404081 |SVOA PAI™ DEFAUSolvent Ex Perylene | 198550 FALSE
|Air Divisior SE Chicag[none]  |US EPAR|5B 1404008-1Wipe  {Wipe ~ 04/17/20104/23/201404/29/201{B40D4081 |SVOA PAI** DEFAL[Solvent ExIndeno(1,2193-39-5 | FALSE
Alr Divisio| SE Chicag|[none] ~ [USEPARSB ~ |14D4008-1Wipe Wipe __ 104/17/201+04/23/201404/29/2014B404081 |SVOA PAl** DEFAUSolvent EXDibenz(a,j53-70-3 | FALSE
Air Divisiof SE Chicag[none] ~ |US EPA RI5B 1404008-1 Wipe Wipe 04;17;201104;23;201@4129;201: B404081 |SVOA PAI*** DEFAL|Solvent Ejg Methylnd91-57-6 | FALSE
Air Divisiof SE Chicag[none]  'US EPARI5B 1404008-1Wipe ~ |Wipe 04717/201: 04/23/201: 04/29/201{B404081 |SVOA PAI** DEFALSolvent ExBenzo(g,h|191-24-2 | FALSE
Air Divisiof SE Chicag[none] ~ 'US EPA RI5B 1404008-1Wipe  |Wipe  |04/17/201 04/23;20_1:1%9_;2014}3404081 SVOA PAI*** DEFAL|Solvent Ex L\lltrobenzgliH_GS -60-0] TRUE
Air Division SE Chicag [none USEPARSB ~  1404008-1Wipe Wipe 04717/201:04/23/201< 04/29/201 B404081 ' SVOA PAL*** DEFAU Solvent Ex2-Flucrobif321-60-8 | TRUE |
Air Divisio, SE Chicag[none]  US EPA RSB 1404008-TWipe  |Wipe 04/17/201:04/23/201 04;_2_9,'20128401081 SVOA PAJ * DEFAL Solvent ExTerphenyl{ 1718-51-0]  TRUE
Air Divisiot SE Chicaginone]  US EPA RSB 1404008-1Wipe  |Wipe 04/17/201:04/23/120104/29/2014B404081_ SVOA PA}*** DEFAL Solvent Ex 1-Methyine90-12-0 | FALSE
Air Divisio| SE Chicag[none]  USEPARISB~  |1404008-1Wipe Wipe 04717/201:04/23/201:04/26/2014B404081 SVOA PA)** DEFALU Solvent Ex Acenaphth208-96-8 | FALSE
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Air Divisior SE Chicag[none]  [USEPA RSB [1404008-1Wipe  |Wipe 04/17/201704/23/201704/29/201: B404081 [SVOA PAL*** DEFAUSolvent Ex Ac_en_ap_htP] 83-32-9 | FALSE
Air Divisior SE = Chicag[none] _ |US EPAR 58 1404008-1Wipe Wipe 04/17/201404/23/201404/29/201: B404081 |SVOA PAL*** DEFALSolvent ExFluorene |86- 73-7 FALSE
Air Divisior SE Chicag [nong] _|USEPAREE 1404008- iWipe  |Wipe 04/17/201404/23/201404/29/201: B404081 |SVOA PAL*** DEFAL Solvent nt Ex Phenanthr 85_%8 _ FALSE |
Alr Divisior SE Chicag[none]  |US EPARI58 1404008-1 Wipe Wipe  |04/17/201404/23/201{04/29/201/B404081 |SVOA PAI “** DEFAU Solvent EXAnthracen; 120-12-7 ~ FALSE |
Air Divisior SE Chicag [none) |USEPARSB  |1404008-1Wipe Wipe 04/17/2014 04:’23)‘20'1»%!@01j B404081 |SVOA PAL*** DEFAL Solvent Ex Fluoranthe 206-44-0  FALSE
Air Divisior SE Chicag[rone]  |US EPARIGB 1404008-1Wipe  |Wipe 04/17/201404/231207404/29/2014 5404081 |SVOA PAI = DEFAL Solvent EXNaphthalei91-20-3 | FALSE |
Air Divisiol SE Chicag[none]  |US EPA RIBB 1404008-1Wipe  [Wipe 04/17/201¢ 04;23/201J0412912m‘ B404081 |SVOA PAF™" DEFAUSolvent ExPyrene  |129-00-0 | FALSE
Air Divisio! SE Chicag[none]  |USEFARIEB 1404008-{Wipe  IWipe 044174201 *04,*23;201' '04/29/2011BA04081 |SVOA PAI *** DEFAUSolvent ExBenzo (a) |56-55-3 | FALSE
Air Divisiol SE Chicag[none] [US EPA RIBB 11204008 1Wipe  [Wipe  [04/17/201404/23/201404/29/201{5404081 |SVOA PAF ™ DEFAL Solvent ExChrysene |218-01-8 | FALSE
Air Division SE Chicag[none]  |US EPA R6B 11404008- 1iw|pe___ — |Wipe  |04/17/201¢04/23/201¢04/29/2014B404081 |SVOA PAl *** DEFA Solvent ExBenzo(b)fi{205-99-2 | FALSE
_Alr D[V|5_|(_)_I§Eﬂlc_:§g[none] UsS EPA RI6B 1404098 TWipe Wipe B Oi,’ﬂ(nt _0_412_3_!201-%4}’29!201& B404081 |SVOA PAF™" DEFAL Solvent E)\Benzo{k)ﬂ 207-08-9 | FALSE
Air Division SE Chicagnone]  |US EPA R6B 1404008-1Wipe  |Wipe 04/17/201/ 0472372014 04/297201{ 3404081 |SVOA PAT *** DEFAL Solvent ExBenzo (e) [192.97.2 | FALSE B
Air DivisiofSE Chicag|none]  |US EPA RB 1404008-1Wipe  |Wipe  |04/17/201 04123/201104/29/2011B40408T |SVOA PAI™ DI DEFAUSolvent ExBenzo{a)p|50-32-8 | FALSE
Air Division SE Chicag[none]  |US EPA R 6B 1404008-1Wips __ [Wipe  |04/17/201404/23/201404/29/2014B404081 |SVOA PAI = DEFAL Soivent ExPeryiene |1985-5-0 | FALSE
Air Divisiof SE Chicag [none]  |US EPA RI6B 1404008-1Wipe  [Wipe  104/17/201404/23/201404/29/2014B404081 |SVOA PAI*** DEFAUSolvent Exindenc(1,2193-39-5 | FALSE
Air Divisiol SE Ghicag [none]  |US EPA R6B 1404008-1Wipe | Wipe _'074;1‘7f33£ﬁj04r23r201 04/29/201/B404081 |SVOA PAI*** DEFAL Solvent EXDibenz(a,l|53-70-3 | FALSE
Air Divisiof SE Chlca_g [none]  |US EPA Rj6B 1404008-TWipe  |Wipe 041171201 04;23;201.J04;29;201%404031 |SVOA PAF*** DEFAL Solvent EX2-Methying91-57-6 | FALSE
Air Divisiof SE Chicag[none]  |US EPA R|6B |1404008-1Wipe | Wipe 04/17/201¢ |04123f201fo472§f201 JB404081 |SVOA PAI ™ DEFAL Solvent ExBenzo(g,h|191-24-2 | FALSE
Air Divisiol SE (_Znic_ag[no_ne] |USEPAR6GB 1404008-1Wipe_ _ \Wipe  04/17/201404/23/201404/26/2014B404081 ;SVOA PAF “* DEFAL Solvent ExNitrobenze 4185-60-0; TRUE
Air Divisiol SE Chicaglnone] |US EPA RI6B 1404008-1Wipe  |Wipe  04/17/201404/23/201104/29/201, B40408 ,stA PAF*~ DEFAL Solvent Ex2- Fluorobil 321608 | TRUE
Alr Divisior SE Chicag[none] _|US EPA RI6B 1404008-1Wipe _ |Wipe  04/17/201/04/23/201:04/29/201,B404081 [SVOA PAF** DEFAL Solvent EXTerphenyll1718-51-0) TRUE
Alr Divisio SE Chicag[none]  |US EPA Ri6B 14040081 Wipe Wipe 047171201/ 041237201, 0429/201: BA04081 |SVOA PAI *** DEFAL Sclvent Ex 1-MethylnZ90-12-0 | FALSE
Air Divisior SE Chicag[none}  |US EPA R 6B 1404008-TWipe  |Wipe 0471 7/201404/23/201.04/29/201: BAD4081 |SVOA PAF** DEFAL Solvent Ex Acenaphthi208-96-8 | FALSE
Air Divisiot SE Chicag[none]  |{US EPA Ri6E 1404008-TWipe ~ |Wipe |CATT71201404/23/20: 04/29/207/ BA0A0BT |SVOA PAI™™ DEFAL Solvent Ex Acenaphti83-32-9 | FALSE
Air Divisior SE Chicag[none]  |US EPA RI6B. “14D4008-1Wipe  |Wipe 04/17/201404/23/201< 04/29/201/ B404081 [SVOA PAF“ DEFAL Solvent ExFluorene [86-73-7 | FALSE
Air Divisior SE Chicag[none] ~ [US EPA R|6B 1404008-1Wipe _ |Wipe 04/17/201404/23/201< 04/29/201: B404081 |SVOA PAF** DEFAL Selvent EXPhenanthr|85-01-8 | FALSE
Air Divisior SE Chicag[none]  |US EPA R6B 1404008-TWipe _ |Wipe ~ |04/17/201404/23/201<04/29/201: BADA0B1 |SVOA PAF ™" DEFAL Solvent ExAnthracen{120-12-7 | FALSE
Alr Divisiof SE Chicag[none]  |[USEPAR[BB  '1404008-1Wipe  |Wipe  |04/17/201" 04:23:201:02;2?3%? 'B404081 |SVOA PAE** DEFAL Solvent EXFluoranthg206-44-0 | FALSE |
Air Bivisiof SE Chicag[none]  |US EPA RI7B "14D4008-1Wipe | Wipe 04/17/201:04123/201< 04/29/201: BA04081 |SVOA PAI ™ DEFAL Solvent ExNaphthale(9120-3 | FALSE
Alr Divisiot SE c:mcag [none] [USEPART7B  1404008- ‘1|W!pe ~[Wipe 04/17/201: 04/23/20104/26/201: B404081 |SVOA PAI** DEFAL Solvent ExPyrene _|126-00-0 | FALSE
Air Divisioy SE Chicag[none]  |US EPAR7B 1404008-1Wipe  |Wipe  [04/17/201:04/23/201:04729/201: BADA0BT [SVOA PAL DEFAL Solvent EXBenzo (a) [66-55-3 | FALSE |
Air Divisiof SE Chicag[none]  [USEPARI7B 1404008-1Wipe _ (Wipe 04/17/201: 04/23/201< 04/29/201: B404081 |SVOA PAI*** DEFAUSolvent EXChrysene |218-01-9 | FALSE
Air Divisiol SE Chicag[none]  |US EPAR|7B 1404008-1Wipe ~  ‘Wipe 04/17/201: 04723/207« 04/29/201: B404081 |SVOA PAF *** DEFAUSolvent EXBenzo(b)fli206-99-2 | FALSE
Air Division SE Chicag[rone]  [US EPAR/7B 1404008-1Wipe  Wipe  [04/17/201<04/23/201<04/29/201- B404081 |SVOA PAL*** DEFALSclvent Ex Benzo(k)fli207-08-9 | FALSE |
Air Divisiof SE Chicagnone]  |US EPAR[7B 1404008-1Wipe _ Wipe 04/17/2071:04/23/201- 04/29/201. B404081 |SVOA PAL * DEFAL|Solvent EXBenzo () [192-97-2 | FALSE
Air Divisiof SE Chicagrone] |USEPAR[7B  1404008-1Wipe  Wipe 04/17/20104/23/201< 04/29/201: BA04081 |SVOA PAI ** DEFAL|Solvent EXBenzo(a)p|50-32-8 | FALSE
Air Divisiof SE Chicag[none]  |US EPA R[7B "1404008-1Wipe Wipe  |04/17/207404/23/207- 04/29/201 BADAOB1 |SVOA PAF™ DEFAU Solvent Ex Perylene |1985-50 FALSE
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Air Divisior SE Chicag[none] _ US EPARJ4A 1404008-CWipe  [Wipe  |04/17/201:04/23/201/04/23/201:B404070 |Metals full[EPA 200.7 Hot Block [Nickel _ [7440-02-2 FALSE _
Air Divisior SE Chicag[none] —_US EPA RI4A 1404008-0Wipe  |Wipe — [04/17/201¢04/23/201:04/23/201: B404070 |Metals full| EPA 200.7 Hot Block |Potassium 7440-09-7 FALSE
Air Divisior SE  Chicag[none] DS EPARI4A 1404008-0Wipe Wipe  [04/17/201:04/23/201404/23/201< B404070 |Metals full|[EPA 200.7 Hot Block [Antimony |7440-36-0° FALSE
Air Divisiof € Chicag[none] ~ USEPAR@4A™ — 1404008-QWipe  |Wipe 04/17/201: 04/23/201404/23/201: B404070 _|Metals full EFA 200.%Hot Block [Selenium |7782-49-2 FALSE
Air Divisiof SE Chicag[none]  US EPA RI4A '1404008-CWipe _|Wipe  |04/17/201:04123/201104/23/207: B404070 | Metals full EPA 200, 7 Hot Block ‘snve_.ag 7440224 FALSE
|Air Divisiot SE Chlcaa[none] US EPA RI4A 1404008-0Wipe Wipe 04/17/201¢ 04:23’/@)64;23;201{ B404070 |Metals ful'EPA 200.7 Hot Block 'Sedium  |7440-23-5 FALSE
Air Divisiof SE Chicag[none] —US EPAR4A  "1404008-QWipe  |Wipe  |04/17/201:04/23/201404/23/201B404070 |Metals fulll EPA 200 %Hot Block Thallum |7440-28-0 FALSE _
Air Divisiol SE Chicag [none] _jUS EPAR 4A°  1404008-GWipe  |Wipe 04/17/201:04/23/201404/23/201:B404070 Metals full EPA 200.7Hot Block {Vanadlum 7440-62-2 FALSE
Air Divisiol SE Chicag [none] — [US EPA R 4A 1404008-CWipe  |Wipe  [04/17/201:04/23/201404/23/201¢ B404070 |Metals full' EPA 200.7 Hot Block 'Zine 7440-66-6 FALSE
Air Division SE SE Chicag [none US EPAR4A -1404008-0 Wipe Wipe  [04/1 ?!201104!231201104!23?201@304070 Metals full EPA 200.7 Hot Block |Arsenic  [7440-38-2° FALSE _
Air DivisiojSE Chicag[none] |US EPA R4A~ [1404008-GWipe  |Wipe  |04/17/201« 041'2“3;2_01:04;2312g‘| B404070 |Metals full EPA 200.7Hot Block [Barium  |7440-39-3, FALSE
Air Division SE Chicag[none]  [US EPA RI4A 1404008-CWipe _ |Wipe  |04/17/201:04/23/201404/23/2014B404070 |Metals full EPA 200.7Hot Block Beryllum |7440-41-7  FALSE
Air Divisiof SE Chicag [none]  |US EPA R4A  ~ [1404008.CWipe Wipe 04/17/201: 04723/201404/23/207; B404070 |Metals full EPA 200.7Hot Block 'Cadmium [7440-43-80 FALSE
Air DivisiofSE Chicag[none]  |US EPAR4A 1404008-0Wipe [Wipe  |04/17/201: 04/23/201{04/23/201, 8404070 Metals full.EPA 200. _7'| Hot Block ;Calcium_ [7440-70-2; FALSE
Air Divisior SE Chicag [none] US EPAR4A 1404008-0Wipe ~— |Wipe  |04/17/201-04/23/201404/23/2074 B404070 |Metals Tull EPA 200. 7Hot Block Chromium 7440-47-3; FALSE
Air Divisiof SE Chicag[none] ~ |[USEPARISA | 1404008-0Wipe Wipe  104/17/201<04/23/201404/23/201{ B404070 |Metals full EPA 200.7Hot Block | Aluminum | 7228-90-5 FALSE
Air Divisiof SE Chicag[none]  |US EPAR/5A 1404008-0 Wipe Wipe  |04H7/201:04/23/201404/23/201: B404070 |Metals full EPA 200.7Hot Block |Cobalt _ |7440-48-4] FALSE _
Air Division SE Chicag[none]  |US EPAR/5A 1404008-QWipe  |Wipe | 04/17/201:04/23/201404/23/20143404070 | Metals full EPA 200.7Hot Block ‘Copper [7440-50-8] FALSE
Air Divisiof SE Chicag[nore]  |US EPAR|5A 1404008-QWipe  Wipe  “T047177207:04/23/201{04/23/201/ 5404070 |Metals full EPA 300.7 Hot Block 'Iron 7439-89-8| FALSE
Air Divisior SE Chicag[none] —|US EPA R[5A 1404008-0Wipe  [Wipe  |04/17/201:04/23/201404/23/201: B404070 |Metals full EPA 200.7Hot Block [Lead ~ |7439-92-1 FALSE
Air Divisiof SE Chlcag [nore] US EPA R15A 1404008-0Wipe |Wipe D4r17/201- 04/23/201404/23/201B404070 | Metals full EPA 200.7Hot Block jMagnesiun 7439-95-4| FALSE
Air Divisioy SE Chicag[none]  |US EPA R5A 1404008-QWipe  Wipe 04/17/201¢ 04123;201104123&01 B404070 | Metals full EPA 200.7 Hot Block Manganes|7435-96-5| FALSE
Air Divisiof SE Chicag[none]  |USEPARISA 1404008-QWipe  |Wipe | 04117'1201:04;23;2013@2_3?2ﬁ B404070 | Metals full EPA 200.7 Hot Block |Nickel S‘7440402 2| FALSE
Air Divisiol SE Chicag[none] _ |US EPAR[5A [1404008-QWipe  |Wipe 04/17/201- 042312011 04/23/201{ BATA070 | “Metals full EPA 200.7 Hot Block |Potassium 7440-09-7| FALSE
Air Divisior SE__Chlcag[none _JUS EPA R|5A 1404008-CWipe _ |Wipe 04/17/2014 04/23/201404/23/20714 8404070 ,Metals full EPA 2007 Hot Block ;Antimony |7440-36-0] FALSE
Air Divisiot SE Chicagnone] [USEPARBA  '1404D08-CWipe  |Wipe 04/17/20104/23/201404/23/201; B4040T0 ‘Metals full EPA 200 7 Hot Block [Selenium |7782-492] FALSE
Air Divisior SE Chicag[none] ~ [US EPA R[5A '1404008-0Wipe  |Wipe  |04/17/201404123/201404/23/201/B404070 Metals full EPA 200.7Hot Block |Silver  |7440-22-4| FALSE
Air Divisior SE Chicag[none]  |USEPARISA_ 1404008-CWipe  |Wipe  |04/17/20% 04/23/201404723/2014B404070  Metals full EPA 200 7Hot Block |Sodium ~ |7440-23-5| FALSE
|Air Divisior SE Chicag[none] _|US EPA REA 1404008-C\Wipe  |Wipe  |04/17/201:04/23/201+04/23/2014B404070 Metals full EPA 200.7 Hot Block Thailium |7440-28-0] FALSE
Air Divisiof SE Chlcag[none] USEPARSA 1404008-CWipe  [Wipe 0417/2010A/231201404/23/2014 B404070_ Metals full EPA 200 7 Hot Block |Vanadium|7440-62-2] FALSE
Air Divisiof SE Chicag[none]  |USEPA R 5A 1404008-0Wipe  |[Wipe |04/17/201{ 04/23/201404/23/201,B404070_Metals full EPA 200.7Hot Block [Zinc  (7440-86-6] FALSE
Air Divisioy SE Chicag[none] —|USEPARSA 1404008 CWipe Wipe |04/17/201:04/23/201:04/23/2014B404070 _Metals full EPA 200.7 Hot Block |Arsenic 7440-38-2 FALSE
Air DVisiol SE Chicag[none]  |US EPA RBA 11404008-0Wipe __ |Wipe 04/17/201: 04/23/201:04/23/201/B404070_ Metals full EPA 200.7 Hot Block |Barium  [7440-39-3' FALSE
Ar Divisiol SE Chicaginone] _[USEPAREA __ [1404008-0Wipe  |Wipe J04;17;2m‘04;«23;201:04!23;201:}3404070 Metals full EPA 200.7 Hot Block |Beryllium |7440-41-7| FALSE
Air Dmst SE Chicag[none] |USEPARSBA |1404003 OWipe  |Wipe  |04/17/201404/23/20104/23/201¢B404070 Metals full EPA 200.7Hot Block |Cadmium |7440-43-9, FALSE
Air Dmslor1 SE Chicaginone] ~|USEPARSA  [1404008-OWipe  'Wipe 10471 712014 041237201 o4;23f201454o407o Metals full EPA 200.7% Hot Block [Calcium | 7440-70-2| FALSE
Air Divisior SE Chicag[none]  [US EPA RBA 1404008-QWipe  Wipe 04/17/201404/23/201404/23/201,B404070 Metals full EPA 200.7Hot Block |Chromium 7440-47-3] FALSE
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Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Airr Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]

US EPA R6A
US EPA R 6A
US EPA R 6A
US EPA RBA

US EPARBA

US EPA R 6A

\US EPA RBA
US EPAR6A

US EPA R 6A
US EPA R 6A

US EPA R6A
US EPA R 6A
US EPA R6A

US EPA R 6A
US EPA R 6A
US EPA R 8A
US EPA R 6A
US EPA R 6A
US EPA R6A
US EPA R 6A
US EPA R6A

'US EPA R6A

US EPAR7A
US EPAR7A
US EPAR 7A
US EPAR7A
US EPART7A
USEPAR7A
USEPAR7A
US EPAR7A
USEPAR7A
US EPAR7A
US EPAR7A

\US EPART7A

US EPAR7A
US EPAR7A
USEPAR7A

1404008-1Wipe
1404008-1 Wipe

11404008-1 Wipe

1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1Wipe

11404008-1Wipe
1404008-1Wipe

1404008-1 Wipe

11404008-1 Wipe

1404008-1 Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1Wipe

11404008-1Wipe
11404008-1 Wipe
1404008-1 Wipe

1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe

'Wipe

Wipe

\Wipe

Wipe

‘Wipe

Wipe

Wipe

Wipe
Wipe
Wipe
Wipe
Wipe

‘Wipe
|Wipe

Wipe
Wipe
Wipe

\Wipe
'Wipe
|Wipe

Wipe

‘Wipe

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

04/17/201404/23/201404/23/201< B404070
04/17/201¢04/23/201< 04/23/201< B404070
04/17/201404/23/201 04/23/201< B404070
04/17/201404/23/201 04/23/201« B404070
04/17/201404/23/201 04/23/201< B404070
04/17/201404/23/2014 04/23/201< B404070

04/17/201404/23/2014 04/23/2014 B404070
04/17/201: 04/23/201 04/23/201« B404070

04/17/201<04/23/2014 04/23/201« B404070

04/17/201404/23/201404/23/201¢ B404070
04/17/201404/23/201404/23/201< B404070
04/17/201404/23/201404/23/201 B404070
04/17/201404/23/2014 04/23/201« B404070

04/17/2014 04/23/201404/23/201<B404070
04/17/201<04/23/2014 04/23/2014 B404070
04/17/201+04/23/201: 04/23/201< B404070
04/17/201:04/23/2014 04/23/2014 B404070
04/17/201< 04/23/201¢ 04/23/201< B404070

'04/17/201404/23/201< 04/23/2014 B404070

04/17/201<04/23/201404/23/2014B404070
04/17/201: 04/23/201< 04/23/201< B404070
04/17/2014 04/23/201<04/23/201< B404070
04/17/201«04/23/201 04/23/201< B404070
04/17/201:04/23/201+ 04/23/201 B404070
04/17/201¢04/23/201404/23/201: B404070
04/17/201- 04/23/201< 04/23/201¢ B404070
04/17/201<04/23/201< 04/23/201 B404070

(04/17/201<04/23/2014 04/23/201< B404070

04/17/201+ 04/23/201¢ 04/23/201< B404070

:04,’ 17/201404/23/201 <04/23/201-B404070
04/17/201<04/23/2014 04/23/201< B404070

04/17/201¢ 04/23/201404/23/201: B404070
04/17/201+04/23/201<04/23/201« BA04070
04/17/201404/23/2014 04/23/201+ B404070
04/17/201 04/23/201 04/23/201: B404070
04/17/201¢04/23/2014 04/23/201 B404070
04/17/201«04/23/20104/23/201« B404070

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

|Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block '
Metals full EPA 200.7 Hot Block |

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

|Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Biock
Metals full EPA 200.7 Hot Block

'Metals full EPA 200.7 Hot Block
|Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

'Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

‘Metals full EPA 200.7 Hot Block | _
Thallium 7440-28-0
Vanadium 7440-62-2

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

Aluminum 7429-90-5
Cobalt 7440-48-4
Copper  7440-50-8|
Iron 7439-89-6|
Lead 7439-92-1

Magnesiur 7439-95-4.
Manganes 7439-96-5
7440-02-2
Potassium 7440-09-7
‘Antimony 7440-36-0

Nickel

‘Selenium |7782-48-2
Silver 7440-22-4
Sodium  7440-23-5
Thallium 7440-28-0!
Vanadium 7440-62-2|
Zinc 7440-66-6/
Arsenic  7440-38-2
Barium  7440-39-3

Beryllium 7440-41-7

Cadmium 7440-43-9

Calcium  7440-70-2

Chromium 7440-47-3

Aluminum '7429-90-5
Cobalt ~ 7440-48-4
Copper  7440-50-8
Iron 7439-89-6
Lead 7439-92-1

‘Magnesiur 7439-95-4
Manganes 7439-96-5/
| 7440-02-2
|Potassium 7440-09-7
Antimony 7440-36-0

Nickel

|Selenium 7782-49-2|
Silver 7440-22-4
Sodium  7440-23-5

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Air Divisior SE Chicag [none]

Page 4




Page 043

(EPA)
SAMPDATA

Air Divisior SE Chicag[none] USEPARI13B _ 1404008-2Wipe  Wipe  |04/17/201/04/23/201{04/28/201{B404081 [SVOA PAF*** DEFAL]Solvent EXFluorene [85-73-7 | FALSE
Air Divisior SE Chicag[none] — USEPAR|T3B  11404008-ZWipe  Wipe 04/17/201404/23/201404/25/201{B404081 |SVOA PAl*** DEFAUSolvent EXPhenanthr85-01-8 | FALSE |
Air Divisior SE Chicag|none]  US EPAR[13B _ [1404008-1Wipe  Wipe  |04/17/201404/23/201404/28/201¢B404081 |SVOA PAl*** DEFAU Solvent ExAnthracen; 120-12-7 | FALSE
Air Divisior SE Chicagnone]  USEPAR[13B  ~ [1404008-2Wipe  |Wipe 04;17f2015|04,'2_3_12_0_1_{94_@@01J3404081 SVOA PAK*™ DEFAU Salvent ExFluoranthe 206-44-0 | FALSE
Air Divisior SE Chicag[nong]  USEPA R|14B 1404008-2Wipe  |Wipe _ '04/17/301,04/23/201,04/29/2019B40408T |SVOA PAR ™ DEFAL Solvent EXNaphthale91-20-3 | FALSE
Air Divisior SE Chicag[none]  US EPA R[14B 1404008-2Wipe _ |Wipe  04/17/201404/23/201404/29/201¢ /B404081 | i SVOA PAY** DEFALSalvent ExPyrene  [129-00-0 | FALSE
Air Divisio SE Chicag[none]  USEPAR|14B_ |14040082Wipe  |Wipe  04/17/201 0412372014 04@9;_2_01: B404081 SVOA PAL“* DEFAL Solvent EQ Benzo (3} |56-55-3 | FALSE
Air Divisiot SE Chicag[none]  USEPAR[14B~  [14040082Wipe  |Wipe _ 04/17/201404/23/201404/29/201{B404081 “SVOA PAEi*" DEFAUSolvent ExChrysene 1218-01-9 | FALSE
Air Divisior SE Chicagnone] ~ USEPART4B  |14040082Wipe  |Wipe — 04/17/201:04/23/201404/29/2014B404081 'SVOA PAI** DEFAU Solvent Ex Benzo(b)fli205-99-2 | FALSE
Air Divisiot SE Chicag[none US EPA R|14B 1404008-2 Wipe Wipe  '04/17/201¢04/23/201{04/29/201: B404CB1 SVOA PAK*** ** DEFAU Solvent Ex Benzo(K)fii207-08-9 | FALSE
Air Divisior SE Chicag [none] US EPA RI14B 1404008-2 Wipe Wipe  |04/17/201:04/23/201 04:‘29:‘2011}8404081 SVOA PAI*~ DEFAUSolvent ExBenzo (e} 192-97-2 | FALSE
Air Divisior SE Chicag[none] ~ |[US EPA RI14B 1404008-2Wipe  |[Wipe  |04/17/201104123/201004120/201/B404087 |SVOA PAF™ DEFAUSolvent ExBenzo(a)p 50-32-8 | FALSE |
Air Divisiof SE Chicag[none]  |US EPART4B__ |14040082Wipe  |Wipe  |04/17/201404/23/201:04/29/2G1BA04081 |SVOA PAL** DEFAUSolvent ExPerylene 1985-5-0 | FALSE
Air Divisior SE Chicag[none]  [US EPAR|14B° |1404008-2Wipe  |Wipe  |04/17/201404/23/201:04/29/201<B404081 |SVOA PA|™* DEFAL Solvent ExIndeno(1,2193-38-6 ' FALSE |
Air Diyisior SE Chicag[nong]  |US EPAR[14B 14040082 Wipe  [Wipe  |04/17/201404/23/201:04/29/201: B404081 [SVOA PAI,*** DEFAU Solvent ExDibenz(a,r 53-70-3 ~ FALSE
Air Divisior SE Chicag[none] ~ |US EPA R|14B 1404008 2Wipe  Wipe |04/17/201404/23/201:04/29/201< B404081 [SVOA PAI,™* DEFAL Solvent Ex2-Methylni91-57-6 ~ FALSE
Air Divisior SE Chicag[none]  |US EPA R/14B 149400372 Wipe  Wipe  |04/17/201404/23/201,04/29/2014B404081 [SVOA PAI™ DEFAL Solvent ExBenzo(g,h. 191-24-2 ~ FALSE
Air lesmr_SE Chicag[none]  |US EPAR 14B 1404008-2Wipe  Wipe 04;17;201104:23;201404;29;201‘ B404081 |SVOA PAl* DEFAUSoivent Ex Nitrobenze 4165-60-0  TRUE
Air Divisior SE Chicag[none]  |USEPAR[14B_ _ [1404008-2Wipe ~ Wipe  04/17/201:04/23/201 04!29!20113404081 "SVOA PAR™* DEFAL Solvent EX2-Fluorobij 321-60-8 = TRUE
Air Divisiol SE Chicag[nene] _ |US EPA R| 148 14040082 Wipe ~ Wipe  (04/17/2 01104&3:201}04;29;201 B404081 SVOAPAJ*** DEFAUSolvent Ex Terphenyl: 1718-51-0 TRUE
Air Divisiol SE Chicagnone] ~ |US EPA R[14B 1404008-2Wipe  Wipe |04/17/201404/23/201,04/29/201,B404081 SVOA PA}* DEFAUSolvent Ex 1 Methylnd90-120 ~ FALSE
Air Divisiof SE Chicaglnone] _ |[USEPAR14B  |1404008-2 Wipe Wipe 04/17/2014 04/23/201104/20/201. B40A0BT SVOA PAI*** DEFAUSolvent E Acenapht{208-96-8 | FALSE
Air Divisiof SE Chicag[none) ~ |US EPA R 14B 14040082 Wipe  [Wipe  |04/17/20104/23/201.04/29/2018404081 [SVOA PAJ ™" DEFAUSolvent g_jgcegagn_tp 83329 | FALSE
Air Divisiof SE Chicag[none]  |USEPAR[14B  [1404008-2Wipe  |Wipe 041172 01j04f23f2_0'1£mf291201a8404081"'S\R)A“ PAl *** DEFAL Solvent Ex Fluorene |86-73-7 | FALSE
Air DlwstquE Chicag[none]  |US EPA R 14B (1404008 2Wipe _ |Wipe  [04/17/2014D4/23/201:04/29/201{B404081 [SVOA PAI*** DEFAUSolvent ExPhenanthr|85-01-8 | FALSE
Air Division SE Chicag[none]  |US EPA R 14B 11404008-2Wipe ~ |Wipe  04/17/201:04/23/201:04/29/201/B404081 |SVOA PA}*** DEFAUSolvent Ex Anthracen{120-12-7 | FALSE
Air lesmaSE Chicag{none] _ |US EPA R/ 14B 1404008-3Wipe  |Wipe  04/17/201404/23/201,04/2972014 5404081 |SVOA PAI™ DEFAUSolvent ExFluoranthe 206-44-0 | FALSE
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(EPA)
SAMPDATA
TiC Result DL RL UNITS —"RPTOMDLEASIS _ [DILUTION SPIKELE\ RECOVEF UPPERCLLOWERC!ANALYST|PSOLIDS [LNOTE |ANOTE [LATITUDELONGITU
FALSE [U 160|100 ngWipe  FALSE |NA 1 VRV PP I 2zz - B T
FALSE |U 10.0 100 ngMWipe  FALSE |NA 1 777 gl i ]
FALSE |U “[10.0 200 ~  [ng/Wipe FALSE [NA 1 T ZE N o
_FALSE U 10.0  |20.0  |ngiWipe | FALSE |NA 1 (A - jzZz - -
~FALSE |U 100 200 ngMWipe | FALSE INA— 1~ "'~ T zzz s AR | B ]
FALSE |U 10.0 200 ngMWipe | FALSE |NA i1 - ) Frz T o I
FALSE |U 10.0 120.0 ngMipe | FALSE |NA T 7 2227 T .
_FALSE IO " 77 Ji00 200 ~ TngMipe | FALSE [NA |1 | 7z T - T
FALSE |U 10.0 20.0  ng/ipe | FALSE |NA 1 - | [2z22 ! il T B
_FALSE U~ |100  |200 _ ngfWipe | FALSE [NA |1 - i zz | R R
FALSE |U 10.0 200 ng/\Wipe | FALSE INA 1 _— 77z
FALSE |U 10.0 100 ngiWipe = FALSE NA 1 - |zzz | i
FALSE |U 10.0 200~ ngWipe FALSE NA 4 e .! ¥ _lzzz SRR | AT
_FALSE (183 | | |ngMWipe FALSE NA 1 2500 (772 948 50 227 v i
FALSE |189 J |ngWipe ~FALSE NA 1 2500  |756 108 _ 1481 = z7z7 i | )
FALSE |218 ! ng/Wipe ' FALSE INA " 2500  |87.3 127 50.4 zzz J -
"FALSE |U 100 1100 ngMWipe | FALSE [NA 1 1= — 1 P77 B
FALSE |U 10.0 200 |ngMWipe | FALSE |NA 1 ! i - S e A U S
TFALSE|IU T [100 100 ngMipe | FALSE [NA [T~ 27Z - F
FALSE |U (100 100 ngWipe | FALSE |[NA 1 - _ ' |22z o B ]
“FALSE [U  [100 ‘100 ngWipe | FALSE [NA |1 L 7ZZ )
FALSE |U 100 200 |ng/Wipe | FALSE [NA L R A - _ |zzz . I
FALSE [U 100 100  |noMWipe |, FALSE |NA ‘1 Rz -
FALSE |U 110.0 100 ng/Wipe | FALSE NA 1 | ZZZ
“FALSE U oo~ fod _|ng/Wipe | FALSE |NA K N zzz i ! ' o
FALSE |U 100 1200 ng/Wipe | FALSE |NA 1 B ] 777 - B
FALSE [35.4 10.0 [20.0 ng/Wipe | FALSE [NA 1 s S zzz K -
| FALSE |28.1 10.0 20.0 ngipe | FALSE INA ~ 0 — [ " — 77 - B i -
FALSE |U 100 [200 _ IngMipe | FALSE INA 1 - " 27z
TFALSE {418 ~ 100 20.0 ngMipe | FALSE |NA 1 B 777 ) T T
FALSE (308 1080|200 [ngMipe | FALSE INA 1 il zzz B . B
FALSE U~ — 0.0 20.0 ingMiipe | FALSE NA [T | ~ |Z7z | q -
FALSE [U ~ 10.0  |200 ngMipe | FALSE NA 1 o i | |2ZZ ] . ] N
FALSE |U 10.0 20.0  ngMWipe | FALISE NA [T e o] o |zZz e T ~ -
“FALSE U~ 100 100 ngMipe | FALSE 'NA 1 : zZzz i
FALSE [40.1 10.0 20.0 ngMipe | FALSE NA 1 i zZZZ | T
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(EPA)

SAMPDATA
Air Divisior SE Chicagnone]  [US EPA R/ 10B 1404008-2Wipe  [Wipe 047177207 04723/201]04129/2017B404081 |SVOA PAF™ DEFAUSolvent Ex 2-Fluorobi) 321-60-8  TRUE
Air Divisiof SE Chicag[none] 'USEPAR0B__ |140400B-2Wipe  |Wipe  |04/17/201404/23/201104/20/2014B404081 |SVOA PAI " DEFAL Solvent ExTerphenyl{1718-57-0 TRUE
Air Divisiof SE Chicag [none] ___US EPA RI10B 1404008-2Wipe  |Wipe 04/17/201404/23/201 o4r29:20‘1j3404031 SVOA PAE*** DEFAL Solvent Ex 1 Methylnc 90-120  FALSE
Air Divisiof SE Chicag[none]  US EPA RI10B 1404008-2\Wipe  ‘Wipe 04;17;201)04;233201%4;29;201 B404081 [SVOA PAl*** DEFAL Sclvent ExAcenapht208-96-8 ~ FALSE
Air Divisiol SE Chicag[none] | US EPAR 10B [1404008-2Wipe  Wipe 0471712071 04/23/2014 04;29/20113404031 SVOA PAI™ DEFAL Solvent ExAcenapht83-32-8 ~ FALSE
Air Divisio! SE Chicag[none]  |US EPA R 10B '1404008-2Wipe  Wipe 0417, 712011 04/23/201: 04/26/201/B404081 | SVOA PA| ™ DEFAU Solvent Ex Fluorene |86-73-7 © FALSE _
Air Divisior s’E'ChEg [nonel  |US EPAR10B 1404008-2 Wipe Wipe 04/17/201- 041231201 04/29/201: 8404081 SVOA PAI*** DEFAU Solvent ExPhenanthr 85-01-8 ; FALSE
Air Divisior SE Chicag[none)  |USEPAR|10B ~ 14040082Wipe  |Wipe _ |04/17/20104/23/201/04/29/201{B404081 SVOA PA|*** DEFAL Solvent E:Anthracen 120-12-7 | FALSE
Air Divisiot SE Chicag[none]  [US EPA R|[10B 1404008-2 Wipe Wipe 047171201+ DAI23/2014 04/29/2014B404081 SVOA PAI“* DEFAUSclvent E Fluoranthe 206-44-0 | FALSE
Air Divisiol SE Chicag[none]  'US EPAR 118 |1404008-2Wipe  |Wipe | M_IEQ'I“,04:"23."201‘041‘294'201418407408_‘1 |SVOA PAF™ DEFAL|Solvent EXNaphthale{91-20-3 | FALSE
Air Divisiof SE Chicag[none] ~ USEPARI11B _ [1404008-ZWipe _ |\Wipe  |04/17/201 '04!23!201:04!2_9!20118404081 |SVOA PAI** DEFAUSolvent EXPyrene  129-00-0 | FALSE
Air Divisiol SE Chicag[none]  US EPAR'11B [1404008-2Wipe  [Wipe 04;17;201204,*231201:04129;201: B404081 |SVOA PAI " DEFAL Solvent ExBenzo (a) 56-55-3 | FALSE
Ar Divisiof SE Chicag [none]  |USEPAR 11B 1404008-2Wipe  |Wips o4r17;201104;23;201:04_@201 +B4040871 |SVOA PAL™** DEFAL Solvent ExChrysene 218-01-9 | FALSE
Air Divisiof SE Chicag[none]  [USEPAR11B _ |1404008-2Wipe  Wipe 047171201 041231201 04/25/201: BA04081 _|SVOA PAL** DEFAL Solvent ExBenzo(b)fl205-99-2 | FALSE |
Air Divisioy SE Chicag [none] _ |US EPAR11B 1404008-AWipe  Wipe  [04/17/2074 04}23!201:‘04;29;201 <B404081 [SVOA PAI** DEFAL Solvent ExXBenzo(k)fll 207-08-3 | FALSE
Air Divisior SE Chlcag [none] 'USEPAR/11B 1404008-2Wipe  Wipe 04/17/201404123/2074 04/29/201:B404081 | SVOA PAI* DEFAL Solvent ExBenzo (e) [192-67-2 | FALSE
Air Divisior SE Chicag[none]  |US EPAR|11B 4040083 Wipe  |Wipe  |04/17/201404/23/201404/20/201+B404081 [SVOA PA“ DEFAL Solvent ExBenzo(a)p|50-32-8 | FALSE |
Air Divisiot SE Chicag[none] _ |USEPAR/118 1404008-2Wips _ |Wipe 047177201 04/23/201{04/20/201/B404081_|SVOA PA} *** DEFALISolvent ExPerylene |1985-5-0 | FALSE
Air Dmsm:'se SE Chicaglnone] ~ |[USEPA RIB 1404008-2Wipe ~ |Wipe  04/17/201404/23/201:04/29/201. B404081 |SVOA PAL** DEFAUSolvent ExIndenc(1,2193-39-5 | FALSE
Air Division SE Chicagd[none] __|US EPAR11B 1404008-2Wipe  (Wipe 041 71201404/23/201:04/20/207, BA0A08T_|SVOA PAL** DEFAU Solvent E: Dibenz{a,h53-70-3 | FALSE
Alr Divisiol SE c:h:cad[none] USEPAR11B 14040082 Wipe =~ |Wipe  04/17/201 %04;23;2013041291201 B404081 ISVOA PAE** DEFAL|Solvent Ej_z-_ru_iemylna 91-57-6 | FALSE |
Alr Divisiot SE Chicag[none]  USEPAR11B 1404008-2Wipe  'Wipe 04,*17;201104;231201104!29/201 B404081 |SVOA PAl*** DEFAUSolvent ExBenzo(g hl 191-24-2 | FALSE
Air Divisior SE Chicag[nore]  USEPAR11B | 1404008-2Wipe Wipe 04/17/201+ 04/23/201404/29/201 B404081_|SVOA PAJ ™ DEFAL Solvent E>4 Nitrobenze 4165-60-0] TRUE
Air Divisiol SE Chicaginone]  US EPARI11B 14040082 \Wipe _ Wipe 04/17/201404/23/20104/29/201 <B404087 [SVOA PAL** DEFAUSolvent Ex2-Fluorobi{321-60-8_ TRUE
Air Divisiof SE cmcag‘ [none]  |USEPAR/T1B 14040082 Wipe ~ Wipe  |04/17/201404/23/201{04/29/201: B404081 | SVOA PAL"*" DEFAL Solvent ExTerphenyl{1718-61-0_ TRUE |
[Air Divisior SE Chicag[none]  |US EPAR/11B 1404008-2Wipe  Wipe 04717/201{04/23/201404/26/201 B404081 |SVOA PAL"** DEFAL Solvent Ex 1-Methyins 90-12-0 _ FALSE
Air DivisiofSE Chicag[none]  |USEPAR/11B  1404008-JWipe Wipe 104171201 04!23;201104;29;2014 B404081 |SVOA PAI™* DEFAL Solvent ExAcenaphth208-96-8  FALSE
Air Divisiof SE Chicag[none]  |USEPARI11B 1404008-Z Wipe Wipe 04/17/201504/23/201 04,’29,‘201118404081 SVOA PAl** DEFAL Solvent EXAcenaphth 83-32-9 FALSE
Air DivisioySE Chicag[nane]  |US EPA R/ 118 [1404008-2Wipe __ |Wipe  04/17/201¢ o4;231201-104;29;201j3404081_ SVOA PAI** DEFAL Solvent ExFluorene 186-73-7 | FALSE
Air Divisior SE Ch|cag [none]  |USEPAR11B 1404008- 2W|pe Wipe '04/17/2014 04/23/2014 04/29/201: BA04081 |SVOA PAL*** DEFAL Solvent Ex Phenanthr 85-01-8 FALSE
[Air Divisiof SE Chicag[none]  |[USEPAR1TB _ |1404008-2Wipe  |Wipe _ |04717/201:04/23/201/04/29/201+ 1B404081 [SVOA PAI ** DEFAUSolvent E ExAnthracem 120-12-7 | FALSE |
Air Divisiof SE Chicagnone]  |US EPARI11B 1404008-ZWipe  |Wipe 04/171201: 041237201« 04/20/2014 B404081 SVOA PAR*** DEFAUSalvent Ex Fluoranthe 206-44-0 | FALSE
Alr Divisiol SE Chicag [none] | US EPA RI12B 1404008 gwme Wipe 04717/201404723/20104/29/201B404081_ SVOA PAf*** DEFAU Solvent Ex Naphthale|91-20-3 | FALSE
Air Divisior SE Chicag[none] _ [US EPAR12B (14040082 Wipe  |Wipe  |04/17/201{04/23/201: 04/28/201<B404081 SVOA PA}*™ DEFAU Solvent Ex Pyrene ~ [129-00-0 | FALSE
Air Divisior SE Chicag [none] USEPAR12B 1404008-2Wipe  [Wipe 04/17/201404/23/201404/29/201: B404081 _ SVOA PA}*** DEFAUSolvent I_Ex Benzo (a) | 56-55-3 FALSE
Air Divisior SE Chicagnone]  [USEPAR 12B 1404008- iwme ‘Wipe 04/17/2014 0412312014 04/25/201: B404081 |SVOA PAL*** DEFAL Salvent 'Ey'chﬁh'e? |218-01-9 | FALSE
Air Divisiol, SE Chicag [nenel US EPAR.12B “1404008-4 Wipe ‘Wine 04H17/201404/23/201404/29/201: 8404081 |SVOA PAl*** DEFAL Solvent Ex xBenzo(b)fl|205-99-2 FALSE
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(EPA)
SAMPDATA

Air Divisior SE Chicag[none]  [US EPA 128 1404008-ZWipe ~ Wipe 04/17/201404/23/20104/29/20 1¢ B404081 [SVOA PAF " DEFAL Solvent Ex Benzo(K)fi{207-08-9  FALSE
Air Divisiol SE Chicag[nore]  |US EPART2B |1404008-2Wipe ~ Wipe  |04/1 7!201J04f23f201«04!29!20‘1JB40408’1 SVOA PAH*** DEFAL Solvent Ex Benzo () [192-97-2 . FALSE
Air Divisio) SE Chicag[none] ~ US EPARI12B 1404008-2Wipe  Wipe  |04/17/201404/23/201404/25/2014B404087 |SVOA PAL*** DEFAL Solvent ExBenzo{a)p 50-32-8 | FALSE
Air Division SE Chicag[none]  'US EPA R|12B 1404008-2 Wipe Wipe 04;17;201j04;231201:04;29;201: B404081 |SVOA PAI** DEFALSolvent EXPerylene 1985-5-0 | FALSE
Air Divisiof SE Chlcag[none] USEPARI12B  11404008-2Wipe  |Wipe  04/17/201404/23/201:04/29/201-B404081 ;SVOA PA{* DEFAL|Solvent Ejlndenom 2193-39-5 | FALSE
Air Divisio) SE Chicag[none]  US EPAR[12B 1404008-2Wipe  |Wipe  04/17/201/04/23/201/04/29/201:B404081 [SVOA PAI*" DEFAU Solvent Ex Dibenz(a H53-70-3 | FALSE
Air DivisiogSE Chicag[none] ~ USEPARI12B —  [1404008-2Wipe  |Wipe 04/17/201 04/23/201404/29/201¢B404081 |SVOA PAL*** DEFAL Solvent Ex2-Methylng91-57-6  FALSE
Air Divisiof SE Chicagnone]  |US EPA RI1ZB 14040082 Wipe  |Wipe  104/17/201:04/23/201404/29/201: B404081 |SVOA PAI ™ DEFAL Solvent ExBenzo(g,h| 161-24 2 ~ FALSE
Air Divisiol SE Chicag[none]  US EPAR 12B 11404008-2Wipe  Wipe  |04/17/201<04/23/201404/29/201: B404087T |SVOA PAL*** DEFAL Solvent Ex Nitrobenze 4165-80-00 TRUE
Air Divisiot SE Chicag[none]  |US EPAR 12B 1404008-2Wipe _ Wipe 04/17/201 £04/23/07404126/201} [B404087 |SVOA PAI ™ DEFAU Solvent Ex2-Fluorobil321-60-8 | TRUE
Air Divisiot SE Chicag[none]  [US EPAR12B 1404008-2Wipe ~ Wipe (041 713014 04123/2014 04/29/201{B404081 |SVOA PAI ** DEFAL|Solvent EjTerphenle‘IﬁB -51-0| TRUE |
Air Divisior. SE Chicag[none]  [US EPAR 128 14040082 Wipe | Wipe 0_1_1{_1__7)‘201J04i23f201f 04/29/2014B404081 |SVOA PAL™* DEFAU Solvent EX1-Methyln¢90-12-0 | FALSE
Air Divisiot SE Chicag[none]  |US EPA R128 1404008-2 Wlpe _ [Wipe _ [04/17/201404/23/20104/28/201/B404081 SVOA PAL*** DEFAL Solvent Ex Acenaphtr, 208-96-8 | FALSE
Air Divisiot SE Chicag[none]  [USEPART2B  [1404008-2Wipe  [Wipe 04/17/201:04/23/204 ‘04129;20145404081 SVOA PA{*** DEFAL Solvent EaAcenaﬁh 83-32-9 | FALSE |
Air Divisior SE Chicag[none]  [US EPAR[12B 1404008-2Wipe  [Wipe 04;17;201«04123f201a04;'29120113404031 'SVOA PAY** DEFAL Sclvent ExFluorene 86-73-7  FALSE
Air Divisial SE Chicag[none]  |US EPA R/ 128 1404008-ZWipe  |Wipe 04;17;201J04f231201ﬁ04,*29;201 {B404081 |SVOA PAI™™ DEFAUSoivent Ex Phenanthr85-01-8  FALSE
Air Divisior SE Chicag[rone]  |US EPAR/12B |1404008-2Wipe  |Wipe  04/17/201404/23/201 {04/29/201/B404081 |SVOA PA} ™ DEFAU Solvent Ex Anthracen| 120-12-7 | FALSE
Air Divisiol SE Chicag[none] _ |US EPA RI128B 1404008-2Wipe  |Wipe o:;nnzov,og;zsfzoﬂ04{29;201: B404081 |SVOA PAF*** DEFAL Solvent Ex Fluoranthe 206-44-0 | FALSE
Air Divisiof SE Chicag[none] ~ |US EPA R 13B 11404008-2Wipe ~ Wipe  |C4/17/201: 04;&%1404;29;201‘ B404081 {SVOA PAL™** DEFAU Solvent Ex Naphthalei91-20-3 | FALSE
Alr Divisio| SE Chicag[none]  |US EPA R13B “1404008-2Wipe Wipe 04!17!201404}23;‘2014{04;‘29!201«]8404081 SVOA PAl *** DEFAL Solvent EXPyrene 129-00-0 | FALSE |
Air Divisiol SE Chicag[none] jUS EPAR 138 1404008-2Wipe ~ Wipe 04/17/201404/23/201: 04/29/201:B404081 |SVOA PA}™ DEFAL S_olyit% Benzo (a) 56-55-3 | FALSE
Alr Divisioy SE Chicag [none] JUS EPAR 13B 1404008- 4W1pe Wipe  |04/17/201/04/23/20104/20/2014B404081 |SVOA PAH** DEFALSolvent E Chrysene [218-01-8 | FALSE |
AIr Divisiol SE Chicag fnone]  "USEPAR13B . 1404008-%Wipe Wipe 04/17/201: 041231201+ 04!29!201418404081 [SVOA PAY*** DEFAL Solvent ExBenzo(b)fi{205-99-2 | 'FALSE
Air Divisiot SE Chlcag [none] US EPA R 13B 1404008-2 Wipe __ﬁpe 04;'17!201-104f23f201t04!29;’201 BA404081 -SVOA PAI*"™ DEFAL Sclvent ExBenzo(k)fii207-08-0 | FALSE ™
Air Divisiot SE Chicag [none]  USEPAR 3B |1404008-2Wipe  |Wipe 24;17/201Jo4r23f201=o4;29;201 /201:B404081 'SVOA PAT** DEFAL Solvent ExBenzo (e) | 192972 | FALSE
Air Divisiol SE Chicag[none] -USEPART3B  |1404008-2Wipe  |Wipe _ |04/17/201404/723/201{04/29/201: B4C4081 'SVOA PAF* DEFAL Solvent E IBenzo(a)p '50-32-8 | FALSE
Air Divisior SE Chicag [none]  US EPARI13B 14040082 Wipe _ [Wipe  04/17/201404/23/201404/29/201< B40408T SVOA PAE*™ DEFAU Solvent Ex Perylene 198550 | FALSE
Alr Divisior SE Chicag[none]  [US EPAR[13B 14040082 Wipe — |Wipe  104/17/201404/23/201404/29/201 B404081 [SVOA PAI*~ DEFAL Solvent Ex Indeno{1,2193-38-5 | FALSE
Air Divisior SE Chicaglnone] ~ |USEPAR13B _ [1404008-2Wipe  |Wipe  04/17/201<04/23/201104/29/201: B4040871 |SVOA PAI™* DEFAUSolvent EXDibenz(a,53-70-3 | FALSE
Air Divisior SE Chlcag[none] US EPAR[13B 1404008 7Wipe _ |Wipe  04/17/201:04/23/201/04129/201{B404081 |SVOA PAI*** DEFAU Solvent Ex2- Methyln:J 91576 ' FALSE
Air Divisiot SE Chlcaq none]  [US EPAR 3B 1404008 2Wipe  |Wipe  04/17/201<04/23/201:04/29/201:B404081 |SVOA PAL*™ DEFAL Solvent ExBenzo{g,n|191-24-2  FALSE
Air Divisio] SE Chicag[none] * |US EPAR138 1304008-2Wipe ___|Wipe  |04/17/201: 04/23/201404/20/201/B404081 |SVOA PAI' *** DEFAUSclvent EXNitrobenze 4165-60-0; TRUE
Alr DIVISIOI SE Chicag[nene]  |US EPAR 13B 1404008- 2W|pe Wipe  104/17/201¢ 04»‘23!201:04!29{201:18404081 SVOA PA}'*”‘ DEFAUSolvent Ex2- -Fluorobi; 321-60-8 | TRUE
Air Dmsrofl SE cmcag [none]  |USEPAR13B 14040082 Wipe | Wipe 04/17/201:04/23/201404/29/201,B404081 SVOA PA}J"‘* DEFAUSolvent ExTerphenyl|1718-51-0] TRUE
Air Divisior SE Chicag[none] US EPAR13B 1404008-2 Wipe Wipe |04/17/2014 04123/201- O4f29f20198404081 SVOA PAh A DEFAL Solvent Ex 1 -Methylng80-12-0 FALSE
Air Divisiol SE Chicag[none] [USEPAR13B ~  [1404008-2Wipe  [Wipe __04,-‘17!201«04!23[201104!29!201jB404081 'SVOA PAI ™~ DEFAL Solvent Ex Acenaphth206-96-8 | FALSE
Air DivisioySE Chicagnone]  (US EPAR 13B 11404008-2 Wipe Wipe 04/17/201404/23/2011 04/29/2014B404081 [SVOA F’Al‘ *** DEFAU Solvent Ex Acenaphth 83-32-9 | FALSE
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(EPA)
SAMPDATA

Air Divisior SE Chicag[none]  |US EPAR14A  11404008-2Wipe Wipe _(_]g.-"l_?lzm‘04!23!201404!23!20‘_1_:]_84040?0 Metals full|[ EPA 200,7 Hot Block |Antimony 7440-36-0| FALSE
Air Divisior SE Chlcag[none] USEPAR 14A 1404008-2Wipe  |Wipe  |04/17/201104/23/201404/23/201,B404070 |Metals full| EPA 200. 7Hot Block |Selenium 7782-49-2] FALSE
Air| D|\r|5|0: 8E Chicag[none] US EPA R 14A 1404008-% Wipe |Wipe 04aM ?!201:2@@01:,04!23!201}B404D70 | Metals full| EPAZ00 7 Hot Block Silver - [7440- 22-4 FALSE
Ajr Divisiof SE Chicag [none] __|US EPA R 14A 1404008-2Wipe  Wipe 04/17/201+04/23/201404/23/2014 404070 Metals full EPA 200.7Hot Block |[Sodium |7440-23-5 FALSE _
Air Divisio SE Chicag[none] ~_US EPAR14A  "|14040082Wipe  Wipe _ [04/1 7!201:_04@!@01404_!23;20143404070 Metals full[EPA 200.7 Hot Block | Thallum |7440-28-0] FALSE
Air Divisiof SE Chicag[none]  _US EPA RI14A 1404008-2Wipe  Wipe  [04/17/201404/23/201404/23/201/B404070 |Metals full EPA 200.7Hot Block |Vanadilim|7440-62-2] FALSE
|Air Divisiol SE Chicagfnone]  US EPA R|14A 1404008-ZWipe_  Wipe  104/17/201:04/23/201404/23/2014B404070 |Metals full EPA 200.7Hot Block |Zinc  (7440%66-6] FALSE
Air Divisio| SE Chicaglnone] USEPAR/T4A  [1404008-2Wipe ~ |Wipe  04/17/20104/23/201404/23/201< B404070 |Metals full EPA 200.7Hot Block |Arsenic | 7440-38-2 FALSE
Air Divisiof SE Chicag[none]  |US EPA R|14A 14040082 Wipe \Wipe  04/17/201:04/23/201/04/23/201: BA04070 |Metals full EPA 200.7Hot Block |Barium  |7440-39-3] FALSE
|Air Divisior SE Chicag[none]  [USEPA R[14A 1404008-2Wips —_ [Wipe  04/17/201/04/23/201 0472312014 B404070 |Metals fulli EPA 200.7Hot Block |Berylium [7440-41-7 FALSE
Air Divisior SE Chicag[none] * [USEPAR[14A ~ ~ [1404008-2 Wipe Wipe :04,'17,*201404!23;201:04:23!201« B404070 |Metals full| EPA 200.7 Hot Block |Cadmium |7440-43-8] FALSE
Air Divisior SE Chicag[none]  |US EPA RI14A 1404008-2Wipe — [Wipe  |04/17/201{04/23/2014 104/23/201: B404070_[Metals full| EPA 200. 7 Hot Block |Caleium |7440-70-2| FALSE
Air Divisior SE Chicag[none] ~ |US EPA R[14A 1404008-2 Wips Wipe  |04/17/2071404/23/201404/23/201: B404070 [Metals full[EPA 200.7 Hot Block | Chromium 7440-47-3] FALSE
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(EPA)

SAMPDATA
TIC Result DL RL UNITS  RPTOMDLBASIS  DILUTION SPIKELEVRECOVEF UPPERCL LOWERCIANALYST/PSOLIDS LNOTE ANOTE |LATITUDE LONGITU
FALSE 0125  0.00175 0.0100 'mg/Wipe FALSE [NA 1 AW '
FALSE U 850E-5 0.0003 mg/Wipe FALSE NA 1 AW _
FALSE 000311 000017 0001 mg/MWipe FALSE NA 1 AW | K
FALSE 0.180 380E-4 0004 mg/Wipe FALSE NA 1 AW
FALSE 0.00614 0.0003 00015 mg/Wipe FALSE NA 1 AW _
FALSE 0317 00022 0.0100 mg/Wipe FALSE NA 1 AW K
FALSE 00150 0.00003 0.0004 mg/MWipe FALSE NA 1 AW
FALSE U 6.50E-5 0.0003 mgWipe FALSE NA 1 AW L
FALSE 0103 00115 |0.0400 mg/Wipe FALSE |NA 1 AW K
FALSE U 0.00025 0.001  mgMipe FALSE NA 1 AW
FALSE 0.00817 |0.0006 0.0025 mg/Wipe FALSE NA 1 AW K
FALSE U 1.20E-4 0.0005 mg/MWipe FALSE NA 1 AW
FALSE 0496 0009 00200 mg/MWipe FALSE NA 1 AW K
FALSE U 0.00065 0.003 mg/MWipe FALSE NA 1 AW
FALSE 000043 6.50E-5 000025 mg/Wipe FALSE NA 1 AW
FALSE 0174  |1.80E-4 00015 mg/MWipe FALSE NA 1 AW K
FALSE 000261 000039 0002 mgMipe FALSE NA 1 AW K
FALSE 000199 3.10E-5 0.00015 mg/MWipe FALSE NA 1 AW
FALSE U 1.10E-5 0.0001 mg/Wipe FALSE NA 1 AW
FALSE U 1.40E-5 0.0001 mg/Mipe FALSE NA 1 AW
FALSE 0398 00013 00100 mg/MWipe FALSE NA 1 AW
FALSE 0.0013 8.50E-5 000025 mg/Wipe FALSE NA 1 AW
FALSE 0463  0.00175 [0.0100 'mg/Wipe FALSE NA 1 AW
FALSE U 8.50E-5 00003 mg/MWipe FALSE NA 1 AW
FALSE 000844 000017 0001  mg/MWipe FALSE NA 1 AW K
FALSE 0492  380E-4 0004 mgMWipe FALSE NA 1 AW '
FALSE 0.00457 00003 00015 mgMWipe FALSE NA 1 AW
FALSE 0489  0.0022 00100 mg/Wipe FALSE NA 1 AW K
FALSE 0301  0.00003 00004 mg/MWipe FALSE NA 1 AW
FALSE 000077 650E-5 0.0003 mg/MWipe FALSE NA 1 AW E
FALSE 0104 00115 0.0400 mg/Wipe FALSE NA 1 AW K
FALSE U 0.00025 0.001 'mg/Wipe FALSE NA 1 AW
FALSE 000695 00006 0.0025 mg/MWipe FALSE NA 1 AW _ K
FALSE U 1.20E-4 00005 mgMWipe FALSE NA 1 AW
FALSE 0411 0009 00200 mg/Wipe FALSE NA 1 AW K
FALSE U 0.00065 0.003  mg/MWipe FALSE NA 1 AW
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(EPA)
SAMPDATA
Alr DlVlSlor SE Chlcaglno_ne] USEPAR11A 1404008-ZWipe _ Wipe 04117,*201104_523@1‘ 04/23/207/B404070 | Metals full[EPA 200.7Hot Block [Cobalt | 7440-48-4] FALSE
Air DIVISIO SE Chicag [none] US EPAR R 1A 14040082 Wlpe Wipe 041171201 04/23/2014 04;‘23!201) B404070 |Metals full|[EPA 200 A Hot Block |Copper | 7440-50-8 FALSE ~
Air le3|or|SE Chicaginone] ~|USEPAR11A  |1404008-2Wipe  Wipe '_04,'17;201404/23;2‘011 04/23/201< B404070 |Metals full EPA 200.7 Hot Block |Iron 7439-89-6| FALSE
Air Divisiol SE Chicag[none] [USEPAR11A 14040082 Wipe _ Wipe 04/17/201 omzsﬁm‘wzsfzoﬂ BA404D70 |Metals full EPA 200.7Hot Biock [Lead _ [7439-92-1| FALSE
Air Divisio SE Chicag[none] _|US EPAR 11A 1404008-2 Wipe Wipe 04117/201j04;23;201«04/233201JB404070 Metals full|[ EPA 200.7 Hot Block |Magnesiu7439-95-4| FALSE
Air Divisior SE Chicag[none]  [USEPAR11A  |1404008 lepe ~ Wipe 04!17,’201)'04,-'23!201! 04/23/201: B404070 |Metals full| EPA 200 7 Hoi Block |Manganes|7439-96-5] FALSE
Air Divisiot SE Chicag[none]  |USEPAR11A  [1404008-2Wipe Wipe 04/17/201404/23/201/04/23/201¢B404070 |Metals fuli| EPA 200.7 Hot Block |Nickel  [7440-02-2| FALSE
Air Divisiol SE Chicag[none]  |[US EPAR 11A 1404008-2 Wipe Wipe 04;17;201ﬁ04;231201{04;23!201 =B404070 |Metals full|EPA 200.7 Hot Block jPotassium 7440-09-7| FALSE
Air Divisiof SE Chicag[none]  |US EPAR 11A 1404008-2Wipe  'Wipe  |04/17/2071:04/23/201/04/23/201: B404070 |Metals full[EPA 200 7 Hot Block |Antimony |7440-36-0] FALSE
Air Divisio] SE Chicag[none]  |US EPAR 11A 14040082 Wipe  Wips 04;171201104123;201J 04/23/201<B404070 |Metals full| EPA 200.7Hot Block [Selenium [7782-49-2| FALSE
Air DMSlor SE Chicag[none US EPAR 11A 14040082 Wipe 'Wipe |04/17/201:04/23/201i04/23/201: B404070 |Metals full|EPA 200.7Hot Block Silver  744022-4| FALSE |
Air DIVISIOT $E Chicag[nong] US EPAR 11A 1404008-2|W|pe |Wipe 04!171201J04,’23!201 l041’23»‘201! B404070 |Metals full| EPA 200.7Hot Block [Sodium  |7440-23-5] FALSE
Alr Dw.suor,SE Chicag[none] |USEPAR11A 1404008 .lepe T Wipe™  |04117/207-04/23/20104/23/201: B404070 |Metals ful| EPA 200 7 Hot Block Thallium ;7440-28-0| FALSE
Air Divisiol SE 'Cmé"aa[hona” [USEPAR11A 1404008-2Wipe _ [Wipe 04/17/201+ 04;23,«201504;231201 B404070 |Metals full| EPA 200.7 Hot Block 'Vanadium! 7440-62-2| FALSE
Air Divisiof SE Chicagnone] _ |USEPART1A 14040082 Wipe ~ [Wipe  |04/17/201404/23/201404/23/201 B404070 |Metals full| EPA 200 7Hot Block Zinc  |7440-66-8| FALSE
Air Divisior SE Chicag [none] US EPAR 11A |1404008- 2Wlpe Wipe 04/171201 04!23:‘201%4!23!201- B404070 |Metals full EPA 200.7 Hot Biock Arsenic | 7440-38-2| FALSE
Air Divisio SE Chicag[none]  [US EPAR 11A 1404008 Wipe  |Wips  |04/17/201404/23/201404/23/201: BA0A070 |Metals full| EPA 200.7 Hot Block Barum _|7440-39-3) FALSE |
Air Division SE Chicag[none]  JUSEPAR 11A 1404008-2Wipe |Wipe  [04/17/201404/23/201404/23/201: B404070 ;Metals full EPA 200.7Hot Block Beryllium |7440-41-7| FALSE
Alr DivisioSE Chicag[none] IUSEPAR11A  |1404008-2Wipe Wipe  [04/17/201404/23/201404123/201/B404070 ‘Metals full| EPA 200.7 Hot Block ‘Cadmium [7440-43-0] FALSE
Air Division SE Chicag[none] [US EPAR/{TA 1404008-ZWipe  |[Wipe 04;17!201:04123;'201-‘04:23;201: B404070 “Metals fulll EPA 200.3H_ot Biock Calcium |7440-702| FALSE
Alr Divisiof SE Chicag[none]  US EPAR11A 1404008 2|w|pe Wipe 04/171201404/23/201404/23/2014B404070 _Metals full; EPA 200.7 Hot Block Chromium| 7440-47-3] FALSE
Ar DivisiofSE Chicag[none]  1US EPA R 12A 1404008-7Wipe Wipe 04;17z201:o4123:20ﬁ64;@20? B404070 Metals full| EPA 200.%H0t Block Aluminum|7429-80-5| FALSE
Air Divisio SE Chicag[none]  US EPA R 12A 1404008-2 Wipe Wipe i04i_1'7!201£04i'23f201 404/23/2014B404070 Metais full{EPA 200.7Hot Block Cobalt  |7440-48-4| FALSE _
Air Division SE Chicaglnone] ~ US EPA R/ 12A 1404008-2Wipe Wipe  104/17/201¢04/23/201/04/23/201B404070 Metals fullEPA 200.7 Hot Biock Copper  |7440-50-8| FALSE
Air Divisiof SE Chicag[none]  US EPA R|12A 1404008-7Wipe  |Wipe |04f1nsz04123;201«1041231201: B404070 Metals full EPA 200.7 Hot Block ron 74@-89-6_‘ FALSE
Air Divisio SE Chicag[none] ~ US EPA R 12A 14040082 Wipe Wipe  04/17/201-04/23/201404/23/2014B404070 "Metals ful[EPA 200.7 Hot Block Lead  [7439-92-1, FALSE _
Air Divisior SE Chicag[none]  US EPA RI12A 14040082 Wipe | Wipe D4/17/201 04/23/201404/23/2014 8404070 Metals full| EPA 200.7 Hot Block Magnesiur 7439-85-4] FALSE
Air Divisiof SE Chicag[none]  US EPA R 12A 14040082Wipe  [Wipe  |04/17/201 '04:23;201104;23/20138404070 ‘Metals full [ EPA 200.7 Hot Block Manganes 7439-96-5] FALSE
Air Divisiol SE Chicag[none]  USEPARI12A__ |1404008- §W|pe Wipe 04;17120120412312q1‘oarﬁféﬁj B404070 'Metals full|EPA 200.7 Hot Biock Nickel — |7440-02-2! FALSE
Air Divisio) SE Chicagnone]  USEPAR[12A  [14040082Wipe  |Wipe _|04/17/201/04/23/201404/23/2014B404070 |Metals full|[EPA 200.7 Hot Block Potassium 7440-09- 7] FALSE
Air Divisiol SE Chicag[none]  USEPAR 12A 1404008-2Wipe Wipe 04/17/201<04/23/201{04/23/201: B404070 :Metals full EPA 200.7 Hot Biock Antimony |7440-36-0! FALSE
Air Divisiof SE Chicag[none]  US EPAR|12A '4‘1404008 -2Wipe ~ [Wipe  |04/17/201: 104/23501404/23/207/B404070 |Metals full] EPA 200.7 Hot Block Selenium |7782-49-2| FALSE
Air Division SE Chicag[none]  US EPAR 12A 1404008-:W|pe Wipe  |04/17/201:04/23/201404/23/2014B404070 |Metals full| EPA 200.7 Hot Block Silver  |7440-22-4] FALSE
Air Divisiof SE Chicag[none]  USEPAR12A 7404008 2Wipe  |Wipe 04/17/201404/23/201404/23/201B404070 |Metals full|EPA 200.7 Hot Block Sodium |7440-23-5! FALSE
Air Division SE Chicaginone] ~ US EPAR12A 14040082 Wipe _ |Wipe 04;171201.1o4r23;201j04123;201@404070 Metals full [EPA 200.7 Hot Block (Thallium |7440-28-0] FALSE _
Air Divisiol| SE Chicagfnone]  US EPAR12A 11404008-2 Wipe Wipe 04;17;201104;23;203@@_01 +B404070 |Metals full|EPA 200.7 Hot Block ‘Vanadium|7440-62-2] FALSE
Air Divisiof SE Chicag [none] — US EPAR 12A |1404008-2 Wipe Wipe 04/17/201404/23/207104/23/201: B404070_|Metals full|[EPA 200.7 Hot Block | Zinc 7440-66-6] FALSE

Page 7




Page 050

(EPA)

SAMPDATA

Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisioi SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]

USEPAR 12A
US EPAR 12A
US EPAR 12A
US EPAR 12A

'US EPAR 12A

US EPAR 12A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPA R 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPA R 13A
US EPAR 13A
US EPA R 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPA R 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPAR 13A
US EPA R 14A
US EPA R 14A
US EPAR 14A
US EPAR 14A
US EPA R 14A
US EPAR 14A
US EPA R 14A
US EPAR 14A

'US EPA R 14A

1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe

1404008-2 Wipe

1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe

'1404008-2 Wipe

1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe

11404008-2 Wipe
11404008-2 Wipe

1404008-Z Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe
1404008-2 Wipe

'1404008-2 Wipe

|Wipe

Wipe

Wipe
|Wipe

Wipe
Wipe

‘Wipe
Wipe

Wipe
Wipe
Wipe
Wipe
Wipe

Wipe

Wipe
Wipe
Wipe
Wipe

‘Wipe

Wipe
Wipe
Wipe
Wipe

'Wipe
‘Wipe

Wipe

Wipe

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

047171201/ 0412312011 04123/201/ B404070
04/17/201< 04/23/201404/23/201 B404070
04/17/201+04/23/201+ 04/23/201< B404070
04/17/201: 04/23/2014 04/23/2014 B404070
04/17/201404/23/2014 04/23/2014 B404070
04/17/201404/23/201404/23/201: B404070
04/17/201< 04/23/201: 04/23/201: B404070
04/17/201404/23/2014 04/23/2014 B404070

104/17/2014 04/23/201<04/23/201< B404070

04/17/201:04/23/201<04/23/201: B404070
04/17/201404/23/201404/23/201: B404070
04/17/201404/23/201< 04/23/201< B404070

04/17/201404/23/20104/23/201< B404070

04/17/201:04/23/201<04/23/201- B404070

04/17/201¢04/23/201+ 04/23/201< B404070

04/17/201404/23/2014 04/23/201< B404070
04/17/201+04/23/201< 04/23/201< B404070
04/17/201404/23/201<04/23/201: B404070
04/17/201404/23/20104/23/2014 B404070

104/17/201< 04/23/2014 04/23/201: B404070

04/17/201404/23/201:04/23/201: B404070
04/17/201404/23/201¢ 04/23/201< B404070
04/17/201<04/23/201: 04/23/201B404070
04/17/201<04/23/201<04/23/201< B404070
04/17/201¢04/23/201+ 04/23/201<B404070
04/17/201<04/23/2014 04/23/201< B404070
04/17/201404/23/201« 04/23/201 B404070
04/17/20104/23/201:04/23/2014 B404070
04/171201¢04/23/2014 04/23/201< B404070
04/17/201: 04/23/201<04/23/201< B404070
04/17/20104/23/201< 04/23/201 «B404070
04/17/201404/23/201:04/23/201< B404070

104/171201¢04/23/201: 04/23/201¢ B404070

04/17/2014 04/23/2014 04/23/201: B404070
04/17/201404/23/201/04/23/201< B404070
04/17/201< 04/23/201< 04/23/201« B404070
04/17/201404/23/201<04/23/201: B404070

'Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
|Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7: Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
\Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block

'Barium

‘Nickel |
Potassium 7440-09-7

Arsenic  7440-38-2
7440-39-3

Beryllium 7440-41-7

|Cadmium 7440-43-9
Calcium  7440-70-2:

Chromium 7440-47-3

Aluminum 7429-90-5

Cobalt  7440-48-4/
Copper  7440-50-8
Iron 7439-89-6
Lead 7439-92-1

|Magnesiur 7439-95-4
Manganes 7439-96-5
. 7440-02-2
|Potassium 7440-09-7
Antimony 7440-36-0
Selenium 7782-49-2
‘Silver

Nickel

7440-22-4

Sodium  7440-23-5

Thallium  7440-28-0
Vanadium 7440-62-2

Zinc 7440-66-6
Arsenic  7440-38-2
Barium  7440-39-3

Beryllium 7440-41-7

‘Cadmium 7440-43-9

Calcium 7440-70-2

'Chromium 7440-47-3
Aluminum 7429-90-5

Cobalt 7440-48-4
Copper  7440-50-8
lIron 7439-89-6
Lead 7439-92-1

Magnesiur 7439-95-4

Manganes 7439-96-5
7440-02-2

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
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Page 051

(EPA)
SAMPDATA

Air DivisiofSE Chicag[none] _ |US EPA RI7A [1404008-TWipe  |Wipe 04/17/201404/23/201404/23/201/B404070  Metals fulll EPA 200.7 Hot Block [Zinc — [7440-66-6] FALSE
Air Divisiof SE Chicag[none]  :US EPAR|/7A 14040081 Wipe . [Wipe  |04/17/201404723/201404/23/2019B404070 _ Metals full EPA 200.7 Hot Blook Arsenic  |7440-38-2| FALSE
Air Divisiof SE Chicag[none]  'US EPA RI7A 1404008-1Wipe  |Wipe  |04/17/201404/23/201404/23/201/B404070 Metals full EPA 200.7 Hot Block |Barium__ |7440-39-3| FALSE
Air Divisiol SE Chicag[none]  USEPARITA 1404008-1Wipe Wipe 04/17/201404/23/2014 04f23;201j'37;03070 "Metals ful|EPA 200.7 Hot Block |Beryllium |7440-41-7| FALSE
Air Divisiol SE Chicag[none]  US EPARI7A 1404008-1Wipe  |Wipe  |04H17/201404/23/2014 04/23/207)B404070_ Metals full EPA 200 7 Hot Block | Cad mium [7440-43-9] FALSE
Air Divisiol SE Chicagnone] ~ US EPARI7A 1404008-1Wipe  |Wipe 04/17/2014 04}*23!201«104;23;2{)1:| B404070 Metals full|[ EPA 200.7 Hot Block [Calcium  |7440-70-2| FALSE
Air DivisiolSE Chicag[none] ~ USEPAR7A  1404008-1Wipe  Wipe  |04/17/201404/23/201404/23/201: 8404070 Metals full EPA 200.7 Hot Block | Chromium 7440-47-3| FALSE
Air Divisiof SE Chicag[none]  US EPA R[8A 1404008-1Wipe  |Wipe  |04/17/201404/23/201¢04/23/207 |B4o4070_’ru1eta|s full [EPA 200.7 Hot Block |Aluminum|7429-90-5| FALSE
Air Divisiof SE Chicag[none]  US EPA R|8A |1404008-TWipe  |Wipe  |04/17/201404/23/201:04/23/201: B404070 ~Metals full EPA 200.7 Hot Block |Cobalt  |7440-48-4; FALSE
Alr Division SE Chicag [none]  US EPA RI8A 1404008-1Wipe ~ |Wipe  04/17/201404/23/201: }04r231201z34o4070 Metals full EPA 200.7 Hot Block [Copper | 7440-50-8" FALSE ~
Air Divisiot SE Chicag[none]  [US EPA R 8A 14m008-1iWipe - |Wipe 04/17/201404/23/201404/23/201:B404070 Metals ful[EPA 200 7Hot Block |lren | 7439-89-6 _FALSE

{Air Divisiog SE Chlcag[none] US EPA R 8A 1404008-1Wipe  (Wipe  [04717/201404/23/201/ 04/23/201/ B404070 Metals full EPA 200.7 Hot Block |Lead ~ [7439-92-1 FALSE
Air Divisior SE Chicag[none]  |US EPA Ri8A 1404008-1Wipe _ |Wipe 04;1?;201104/231201 04/23/201<B404070 Metals full EPA 200.7 Hot Block |Magnesiur7439-95-4 FALSE |
[Air Divisiof SE Chicagnone]  |US EPAR8A 1404008-1Wipe -~ |Wipe . |04/17/201404/23/201:04/23/201: B404070 Metals full[EPA 200.7 Hot Block [Manganes|7439-965 FALSE
Air Divisior SE Chicag[none]  |USEPAR 8A 1404008-1Wipe  |Wipe 0411'?1201404;23’12_qu04!_23;20%84040_?0 Metals full[EPA 200.7 Hot Block [Nickel  |7440-02-2 FALSE
Air Divisior SE Chicag[none] _ |USEPARBA ~ |1404008-Wipe |Wipe |04/17/201404/23/201:04/23/201:B404070 Metals full EPA 200.7 Hot Block |Potassium 7440-09-7 FALSE -
Air Divisior SE Chicag[none] US EPAR 8A 11404008-1Wipe  |Wipe 04171201+ 04/23/201/04/23/201<B404070 Metals full[EPA 200.7 Hot Block |Antimony |7440-36-0 FALSE
Air Divisios SE Chicag[none]  |US EPA RBA 1404008-1Wipe  |Wipe 04/17/201404/23/201< 04/23/2014B404070 Metals full| EPA 200.7 Hot Block |Selenium |7782-48-2 FALSE
Air Divisiol SE Chicag[none] 'USEPAR8A 1404008-1Wipe Wipe _ |04/17/201:04/23/201/04/23/201<B404070 Metals full| EPA 200.7 Hot Block |Silver  |7440-22-4 FALSE
Air Divisio SE Chicag[none]  [USEPARBA 1404008-1Wipe  |Wipe  104/17/201:04/23/201:04/23/201:B404070 Metals full| EPA 200 7 Hot Block |Sodium _|7440-23-5 FALSE
Air Divisio} SE Chicag[none].  |US EPA R 8A 1404008-1Wipe  |Wipe _ |04/17/201/04/23/201<04/23/201<B404070 Metals full| EPA 2007 Hot Block | Thallium |7440-26-0 FALSE |
Air Divisiof SE Chicag[none]  [US EPARBA 1404008-1 Wipe Wipe 04/17/201404/23/201404/23/201:B404070 Metals full EPA 200.7 Hot Block |Vanadium|7440-62-2  FALSE
Air Divisiol SE Chicag(none]  |US EPARBA 1404008-1Wipe  |Wipe |04/ ?,’201{ 04/23/201¢04/23/201:B404070 Metals full|[EPA 200.7 Hot Block |Zinc  |7440-66-6 FALSE
Air Divisiol SE Chicag[none]  [US EPAR8A 1404008-1Wipe  IWips  |04/17/201{04/23/201404/23/2014B404070 Metals full EPA 200.7 Hot Block [Arsenic  |7440-38-2° FALSE |
Air D.m:lse Chicag[none]  |US EPAR/8A 1404008-1Wipe jWipe 04717/201404/23/201 04/23/201: B404070_Metals full|[EPA 200.7 Hot Biock |Barium |7440-39-3 FALSE
Air Divisiof SE Chicag[none}  |US EPA R|BA 1404008-1Wipe  .Wipe 04/17/201404/23/201¢ 04/23/1201B404070 Metals full EPA 200.7 Hot Block |Beryllium [7440-41-7 FALSE
Air Divisiof SE Chicag[none]  |US EPA R|8A 1404008-1Wipe - "Wipe 04/17/201404/23/201 04/23/201:B404070 Metals full[EPA 200.7 Hot Block |Cadmium |7440-43-9 FALSE
Air Divisior SE Chicagnone]  |USEPAR[8A ~  '[1404008-1Wipe ‘Wipe  |04/17/201404/23/201+ 04/23/2014B404070 Metals full [EPA 200,7 Hot Block !Calcium  [7440-70- 2. FALSE’
Air Divisiol SE Chicag{none]  |US EPA R 8A 1404008-1Wipe  Wipe 04/17/201404/23/201404/23/201: 8404070 _Metals full| EPA 200.7 Hot Block : Chromium! 7440-47-3 FALSE
Air Divisiof SE Chucagﬁ'dhle] USEPAR9A  [14D4008-1Wipe  Wipe . |04/17/201404/23/201:04/23/201: 8404070 Metals full| EPA 200.7 Hot Block | Aluminum|7429-90-5° FALSE
Air Divisio! SE Chicag [none]  |US EPA R|9A [1404008-1Wipe ~ Wipe 04/17/201404/23/201<04/23/201:B404070 Metals full EPA 200.7 Hot Block {Cobalt  |7440-48-4 FALSE
Air Divisior SE Chicag [none] __ |US EPA RIBA 1404008-1Wipe  Wipe 04/17/201{04/23/201¢04/23/201:B404070 Metals full|[EPA 200.7 Hot Block |Copper  |7440-50-8 FALSE
Air Divisior SE Chicag [none] USEPARI9A’ 1404008-1Wipe  Wipe  [04/17/201{04/23/201404/23/201< B404070  Metals full| EPA 200 7Hot Block jlron  [7439-89-6] FALSE
|Air Divisior SE Chicag[none]  |US EPA R!QA 1404008-1Wipe  Wipe _ -04/17/201{04/23/201:04/23/201< B404070 Metals full|[EPA 200.7Hot Block [Lead 174399211 FALSE
Air Divisios SE Chicag[rone]  |US EPA RI9A 1404008-1Wipe  Wipe  04/17/201{04/23/201<04/23/201<B404070 Metals full EPA 200.7 Hot Block IMagnesiur, 7439-95-4] FALSE
Air Divisiol SE Chicag[none] ~ [USEPARI9A ~— |1404008-1Wipe  Wipe 04/17/201{04/23/201:04/23/201: B404070 Metals ful|EPA 200.7 Hot Block |Manganes 7439-96-5 FALSE |
Air Divisiol SE Ghicag[none]  |US EPA R9A 1404008-1Wipe  Wipe 04/17/201{04/23/201¢04/23/201: B404070 __Metals full EPA 200 7Hot Biock [Nickel __[7440-02-2i FALSE

Page s




Page 052
(EPA)

SAMPDATA

Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Dlws:orSE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Dlwsm[ SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Dwrsnm SE Chicag [none]
Air Divisiot SE Chscag [none]
Air Divisior SE Ch1cag [none]
Airr Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiot SE Chicag [none]

USEPAR9A
US EPA R 9A
US EPA R 9A
US EPA R 9A
US EPAR 9A

[US EPAR9A

US EPA R 9A
US EPA R 9A
US EPAR9A
US EPA R 9A
US EPA R 9A

\US EPA R 9A
US EPAR9A
US EPAR9A

US EPA R 10A
US EPA R 10A

|US EPAR 10A

US EPA R 10A
US EPAR 10A
US EPAR 10A
US EPAR 10A

'US EPAR 10A

US EPAR 10A

US EPAR 10A
US EPAR 10A

US EPAR 10A
US EPAR 10A
US EPAR 10A
US EPAR 10A
US EPAR 10A
US EPAR 10A
US EPA R 10A
US EPAR 10A
US EPAR 10A
US EPA R 10A

'US EPAR 10A
US EPAR 11A

1404008-1Wipe
1404008-1 Wipe

1404008-1Wipe

1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe

11404008-1Wipe

1404008-1Wipe
1404008-1 Wipe
1404008-1 Wipe

11404008-1 Wipe

1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1 Wipe

11404008-1 Wipe

1404008-1 Wipe
1404008-1Wipe

11404008-1 Wipe

1404008-1 Wipe
1404008-1Wipe
1404008-1 Wipe
1404008-1 Wipe
1404008-1 Wipe

11404008-1 Wipe

1404008-1 Wipe
1404008-1Wipe
1404008-2 Wipe

|Wipe
Wipe
|Wipe

Wipe
Wipe
Wipe
Wipe
Wipe

(Wipe

Wipe

|Wipe
[Wipe
[Wipe
'Wipe

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

Wipe
|Wipe
|Wipe

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

04/17/201:04/23/201404/23/201« B404070

104/17/201¢04/23/201404/23/2014 B404070
04/17/201404/23/201404/23/201< B404070

04/17/201<04/23/201404/23/201<B404070
04/17/201+ 04/23/201404/23/201< B404070
04/17/201¢04/23/2014 04/23/2014 B404070
04/17/20104/23/201: 04/23/201« B404070
04/17/2014 04/23/201< 04/23/2014 B404070
04/17/201404/23/2014 04/23/201: B404070
04/17/2014 04/23/2014 04/23/201< B404070
04/17/201:04/23/2014 04/23/201< B404070
04/17/201404/23/201404/23/201< B404070
04/17/201: 04/23/201: 04/23/201« B404070

|04/17/201404/23/2014 04/23/201- B404070

04/17/2014 04/23/201: 04/23/2014 B404070

|04/17/201404/23/2014 04/23/2014 B404070

04/17/201+ 04/23/201<04/23/201 B404070
041171201 04/23/201: 04/23/201: B404070
04/17/201404/23/201 04/23/201< B404070
04/17/20104/23/201+ 04/23/201« B404070
04/17/2014 04/23/201 04/23/201< B404070
04/17/201404/23/2014 04/23/201< B404070
04/17/201404/23/201< 04/23/201< B404070
04/17/201+04/23/201404/23/201< B404070
04/17/201< 04/23/2014 04/23/201: B404070
04/17/201¢ 04/23/201< 04/23/2014 B404070
04/17/201404/23/201404/23/2014 B404070
04/17/201404/23/201< 04/23/201: B404070

04/17/201404/23/201< 04/23/2014 B404070
04/17/201404/23/201< 04/23/201< B404070
04/17/2014 04/23/20104/23/201« B404070

04/1 7/201404/23/201 04/23/201< B404070
04/17/201: 04/23/201<04/23/201: B404070
04/17/2014 04/23/201404/23/201: B404070
04/17/201404/23/201+ 04/23/201« B404070
04/17/201404/23/201 <04/23/2014B404070
04/17/201. 04/23/201+04/23/201¢ B404070

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals futl EPA 200.7 Hot Block
Metals full EPA 200. ? Hot Block
Me:als full EPA 200.7 Hot Block
|Metals full EPA 200.7 Hot Block

'Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
|Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
‘Metais full EPA 200.7 Hot Biock
Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

|Potassium 7440-09-7
Antimony 7440-36-0

|Selenium 7782-49-2
Silver 7440-22-4
Sodium  7440-23-5

. ‘Thallium  7440-28-0
Metals full EPA 200.7 Hot Block

Vanadium 7440-62-2!
Zinc 7440-66-6
Arsenic  7440-38-2/
Barium  7440-39-3

Beryllium 7440-41-7
\Cadmium 7440-43-9
Calcium 7440-70-2
Chromium 7440-47-3

Aluminum 7429-90-5

Cobalt  7440-48-4
Copper  7440-50-8
Iron 7439-89-6
lead  7439-92-1

Magnesiur 7439-95-4
Manganes 7439-96-5
Nickel

‘Selenium 7782-49-2)
Silver 7440-22-4
‘Sodium  7440-23-5

Thallium 7440-28-0

Vanadium 7440-62-2
Zinc 7440-66-6
Arsenic  7440-38-2|
Barium  7440-39-3

Beryllium 7440-41-7
Cadmium 7440-43-9

(Calcium  7440-70-2)
|Chromium 7440-47-3

Aluminum 7429-90-5

7440-02-2
|Potassium 7440-09-7
Antimony 7440-36-0

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
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Page 053

(EPA)
SAMPDATA

CLIENT [PROJECT|PROJECT|LabName [SAMPLEN LABSAMPIMATRIX RPTMATE%ME’QA{HPREPDA‘I]ANADATE BATCA |[METHODCMETHODIPREPNANANALYTE|CASNUME SURROG)
|Air Divisiol SE Chicag[none]  |USEPARTA  |1404008-0Wipe _ |Wipe  |04/17/201404/23/201/04/23/201< B404070 |Metals full EPA 200.7Hot Block |Aluminum|7429-90-5|  FALSE
Air Divisiol SE Chicag [none]  [US EPA R/TA 1404008-CWipe ~ |Wipe | [04/17/201404123/2071 04123/207: B404070 | Metals fuil EPA 200.7Hot Biock |Cobalt  |7440-48-4| FALSE
Air Divisior SE Chicag[none] _ |USEPAR[TA 1404008-GWipe  Wipe ~ [04/1 71201‘04123:201%4;23:201 B404070 |Metals full:EPA 200.7 Hot Block |Copper  |7440-50-8] FALSE
Air Divisiof SE Chicag[none] ~|US EPA RI1A 1404008-CWipe  |Wipe 0411?!2_01‘04123;’201104!23!20‘1J B404070 |Metals full] EPA 200.7Hot Block [Iron 7439-89-6| FALSE
Air Divisior SE Chicagnone]  [USEPARIA 1_4010_[_)8_—3}!\_!@9_ . _(Wipe  |04/17/201404/23/201404/23/201< B404070 |Metals 'ﬂjlf'EPA_zo_o,gHot Block Lead 7439921, FALSE
Air Dmsmﬂse Chicag[none]  |USEPAR 1A 1404008-0Wipe  [Wipe | 04f17!2_0_1_j04l23f201¢ 04/23/201/B404070 |Metals fulll EPA 200 7 Hot Block ‘Magnesiur 7439-95-4 FALSE
Air Divisiol SE Chicag[none]  [USEPARTA _ |1404008-QWipe _ |Wipe  [04717/201{04/23/201404/23/2015B404070 |Metals full| EPA 200.7 Hot Block Manganes 7439-966  FALSE
Air Divisiof SE Chicag[none]  |US EPAR 1A 1404008- aWipe Wipe  |04/17/201:04723/201404/23/2011B404070 :Metals full EPA 2007 Hot Block Nickel — |7440-02-2 FALSE
Air Divisiof SE Chicag[none]  {USEPARTA 1404008-QWipe  |[Wipe  [04/17/201404/23/201/04/23/2014B404070 "Metals full EPA 200.7 Hot Block Potassium 7440-08-7  FALSE
Air Division SE Chicag[none]  jUS EPAR 1A 1404008-QWipe _ |Wipe  04/17/201:04/23/201404/23/201{B40407C Metals full EPA 200.7Hot Block Antimory |7440-36-01 FALSE |
Air Divisiof SE Chicag[none]  US EPAR 1A 1404008-QWipe  [Wipe 04/17/20104/33/201: 1:04/23/20148404070  Metals full EPA 200.7Hot Block Selenium |7782-49.5 FALSE
|Alr Divisio SE Chicaglnone]  US EPA R 1A 1404008-OWipe _ |Wipe  |04/17/201404/23/20104/23/201B404070 "Metals full EPA 200.7 ot Block Silver  [7440-22-4| FALSE
Air Divisio! SE Chicag [rone] _USEPARITA 1404008-GWipe  |Wipe  ,04/17/201{04/237201: o4r23;20143404o7n Metals fuli EPA 200.7 Hot Block Sodium  17440-23-5| FALSE
Air Divisior SE Chicag[none] ~ ~ US EPA R1A ~~  |1404008-CWipe _ |Wipe  04/17/201404/23/201 04/23/2014B404070 Metals full] EPA 200 7 Hot Block  Thallum [7440-28-0] FALSE
Alr Divisior SE Chlcag[none] USEPAR 1A 1404008-CWipe |Wipe 04/17/201404/23/20 1< 04/23/201,BA04070 -Metals full|[EPA 200.7 Hot Block 'Vanadium|7440-62-2| FALSE
Air Divisior SE Chicag[none] ~ US EPARI1A 1404008-CWipe  !Wipe ~  04/17/207404/23/201: 04/23/201/B404070 {Metals full [ EPA 2007 Hot Block ' Zing 7440-66-6/ FALSE |
Air Divisior SE Chicag[nene]  USEPAR1A 1404008-QWipe  |Wipe 04/17/201404/23/201-04/23/201: B404070 [Metals full|[EPA 200.7 Hot Biock [Arsenic  |7440-38-2| FALSE
Air Divisior SE Chicaglnone] ~ USEPAR1A ~~ "|1404008-(Wipe _ |Wipe 0471772074 DAI23/201: 04/23/201: B404070 Metals full|EPA 200.7 Hot Block |Barium _ |7440-39-3| FALSE
Alr Divisior SE Chicag[none] ~USEPAR 1A T404008-0Wipe  |Wipe  |04/17/201404/23/201: 04/23/201< B404070 |Metais full|EPA 200.7 Hot Block |Berylium 17440-41-7] FALSE
Air Divisiof SE Chicag [none] ~ |US EPAR[1A T404008-(Wipe _ |Wipe  |04/17/201¢04/23/201:04/23/201< B404070 |Metals full EPA 200 7 Hot Block | Cadmium | 7440-43-9| 'FALSE
Ar Divisiof SE Chicag[none] ~ |USEPAR1A 1404008-0Wipe  |Wipe  [04/1 7;201104123!2013 04/23/201:B404070 |Metals full [EPA 200.7 Hot Block |Calcium ~ 7440-70-2| FALSE
Air Divisiol SE Chicagnone]  |US EPA R/1A 1404008-QWipe ~ |Wipe  |04/17/201404/23/201:04/23/201:B404070 |Mefals full[EPA 200.7 Hot Block | Chromium; 7440-47-3,  FALSE
Air Divisiol SE Chicag[none]  |USEPAR[2A  |1404008-CWipe  |Wipe 04117‘;2‘0104123!2011'041231201 <B404070 |Metals full [EPA 200.7 Hot Biock |Aluminum|7429-90-5! FALSE
Air Divisiol SE Chicag[none]  |[USEPAR2A 7| 14D4008-CWipe  |Wipe 04/17/201404/23/201404/23/201¢ B404070 | Metals full|EPA 200.7 Hot Biock [Cobalt  [7440-48-4  FALSE
Air Divisiof SE Chicag[none]  |US EPA R|2A 1404008-0Wipe Wipe 04/17/201404/23/201104/23/201: B404070 |Metals full[EPA 200 7 Hot Biock [Copper  |7440-50-8 FALSE -
Air Divisiol SE Chicag[none] |USEPARIZA — — |1404008CWipe  [Wipe  |04/17/201404/23/201:04/23/2012B404070 |Metals full, EPA 200.7 Hot Block (Iron  "|7435-89-6 FALSE
Alr Divisiof SE Chicag[none]  |US EPA Ri2A 1404008-CWipe "Wipe |04717/201404/23/201404/23/2014B404070 |Metals full] EPA 2007 Hot Block |Lead 7439-92-1 FALSE
Air Divisiot SE Chicagnone]  |US EPAR2A 1404008-CWipe ~ Wipe _ |04/17/201204/23/201404/23/201:B404070 |Metals full EPA 200.7 Hot Block | Magnesiur 7439-95-4  FALSE
Air Divisiol SE Chicag[none]  |US EPA R 2A 1404008-CWipe  Wips | 04/17/201404/23/201; 04;23;20_1:',3404070_ Metals full EPA 200. ?|Hot Biock |Manganes 7439-96-5] FALSE |
Air DivisiolSE Chicag[none]  [USEPARZA |1404008- OWipe _ ‘Wipe _ |04/17/201:04/23/201/04/23/201, B404070 |Metals full| EPA 200.7 Hot Block |Nickel _(7440-02-2] FALSE
Air Divisiof SE Chicag[none] _ |US EPAR2A 1404008_-qw|;5e" Wipe  104/17/201:04/23/201404/23/201B404070 |Metals full| EPA 200.7 Hot Block 'Potassitm7440-09-7] FALSE
Air Divisio SE Chicag [none] _USEPARZA [1404008-0Wipe  Wipe  |0D4/17/201:04/23/201404/23/201:B404070 |Metals full| EPA 200.7Hot Block ‘Antimony 17440-36-0| FALSE
Air Divisiof SE Chicag[none] ~ USEPAR2A 1404008-CWipe ~ Wipe  |04/17/201<04/23/201404/23/201¢B404070 |Metals full| EPA 200.7 Hot Block ‘Selenium 7782-49-2| FALSE
Air Divisiol SE Chicag[none]  US EPAR2A 1404008-0Wipe  Wipe 04/17/201+ 04/23/201404/23/2014B404070 | Metals full| EPA 200.7 Hot Block Silver  7440-20-4, FALSE
Air Division SE Chicagnone] ~ USEPARZA  |1404008-CWipe  Wipe  [04/17/201: 04/23/201:04/23/2014B404070 |Metals full[ EPA 200.7 Hot Block Sodium  7440-23-5] FALSE
Air Divisiot SE Chicag[none]  US EPA Ri2A |1404008-CWipe  |Wipe 04/17/201: 047237201+ 04/23/201{B404070_|Metals fulll EPA 200.7Hol Block Thallium  7440-28-0] FALSE.
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Page 054

(EPA)

SAMPDATA

Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag[none]
Air Divisiol SE Chlcag[none]
Air Divisiol SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chlcag[none]
Air Divisiot SE Chicag [none]
Air Divisio SE Chlcag[none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisior SE Chtcag [none]
Air Divisiol SE Chicag [none]
Air Divisior SE Chicag [none]
Air Divisiol SE Chicag [none]
Air Divisiot SE Chicag [none]
Air Divisior SE Chicag [none)
Air Divisiol SE Chicag [none)
Air Divisior SE Chicag [none]
Air Divisior SE Chicag [none]

USEPARZA
US EPA R 2A
US EPAR 2A
US EPAR2A
US EPAR 2A
US EPAR2A
US EPAR2A
US EPAR2A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
US EPAR 3A
USEPAR3A
US EPAR3A
'US EPAR 3A
US EPAR 3A
USEPAR3A
\US EPAR 3A
\US EPAR3A
US EPAR3A
US EPA R4A
\US EPAR4A
\US EPA R 4A
US EPAR4A
\US EPA R 4A
US EPAR4A
\US EPA R 4A

1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe

|1404008-C Wipe

1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe
1404008-C Wipe

11404008-C Wipe

1404008-C Wipe

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

|Wipe

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

|Wipe

Wipe
Wipe
Wipe
Wipe

\Wipe

Wipe
Wipe

04/17/20104/23/201< 04/23/201« B404070

04/17/201404/23/201: 04/23/2014 B404070
04/17/201404/23/201404/23/201{ B404070

04/17/20104/23/201< 04/23/2014 B404070
04/17/201404/23/20104/23/2014 B404070
04/17/201 04/23/201 04/23/201¢ B404070
04/17/20104/23/201<04/23/2014 B404070
04/17/201404/23/201 04/23/201< B404070
04/17/201404/23/201404/23/201« B404070
04/17/2014 04/23/201¢04/23/201< B404070
04/17/201:04/23/201 04/23/201: B404070
04/17/201404/23/201: 04/23/2014 B404070
04/17/201404/23/201404/23/201< B404070
04/17/201404/23/201 04/23/201: B404070

|04/17/2014 04/23/201¢ 04/23/2014 B404070

04/17/201:04/23/201:04/23/201< B404070
04/17/201¢04/23/2014 04/23/201< B404070
04/17/20 1{ 04/23/201: 04/23/201: B404070
04/17/201«04/23/201<04/23/201< B404070

104/17/2014 04/23/201 04/23/201< B404070

04/17/201¢04/23/201: 04/23/201< B404070

04/17/201:04/23/201404/23/2014 B404070
04/17/201404/23/201<04/23/201< B404070

04/17/2014 04/23/201< 04/23/201 «B404070
04/17/201404/23/201+04/23/201: B404070
04/17/201404/23/201: 04/23/201< B404070
04/17/201<04/23/201< 04/23/201< B404070
04/17/2014 04/23/201+ 04:‘23!2015 B404070
04/17/201¢04/23/201 04/23/2014 B404070
04/1 7;‘201: 04/23/201404/23/201« . B404070
04/17/201404/23/20104/23/201¢ B404070
04/17/20104/23/201404/23/2014 B404070
04/17/201404/23/201< 04/23/201 r B404070
04/17/201404/23/201- 04/23/201: B404070
04/17/201:04/23/201404/23/2014 B404070
04/17/201:04/23/201404/23/201<B404070
04/17/201404/23/20104/23/2014 B404070

'Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
'Metals full EPA 200.7 Hot Block
‘Metals full EPA 200.7 Hot Block

Metals full: EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200. 7 Hot Block
Metals full |EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

|Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block

‘Metals full EPA 200.7 Hot Block
|Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block

‘Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block

‘Metals full EPA 200.7 Hot Block

Metals full EPA 200.7 Hot Block
Metals full EPA 200.7 Hot Block

‘Metals full EPA 200.7 Hot Block

Metals full EPA 200. 7 Hot Block
Metals full EPA 200.7 Hot Block

Vanadium 7440-62-2

\Zinc ' 7440-66-6
|Arsenic  7440-38-2
Barium  7440-39-3

|Beryllium 7440-41-7
‘Cadmium 7440-43-9
Calcium  7440-70-2
‘Chromium 7440-47-3
Aluminum 7429-90-5

Cobalt  7440-48-4
|Copper  7440-50-8
Iron 7439-89-6
Lead 7439-92-1
Magnesiur 7439-95-4

‘Manganes 7439-96-5

Nickel |7440-02-2
Potassium 7440-09-7

Antimony 7440-36-0

Selenium 7782-49-2
Silver 7440-22-4
Sodium  7440-23-5
Thallium 7440-28-0
Vanadium 7440-62-2
Zinc 7440-66-6
Arsenic  7440-38-2
Barium  7440-39-3

Berylium 7440-41-7
Cadmium 7440-43-9

Calcium 7440-70-2
Chromium 7440-47-3

|Aluminum 7429-90-5

Cobalt  7440-48-4
Copper ~ 7440-50-8
Iron 7439-89-6
Lead 7439-92-1

‘Magnesiur 7439-95-4

Manganes 7439-96-5

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
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Page 055

(EPA)
SAMPDATA
FALSE [0.00075 [6.50E-5 [0.00025 |mgAWMipe FALSE [NA T . L AW T
FALSE [0.167 1.80E-4 |0.0015 |mg/Wipe FALSE [NA 1 LAWY _ K .
| FAUSE |0.00223 '0.00039 [0.002 _ |mgMWipe FALSE |NA 1 T AW K P BER—
_FALSE [000538 310E-5 ,0.00015 |mgMWipe FALSE |NA 1 ol AW S .
~ FALSE |U 110E-5 ,0.0001 |mg/Mfipe | FALSE [NA aE o AW i
_FALSE U 140E-5 00001 |[mgWipe | FALSE |NA S o AW I T I
FALSE 103  '0.0013 _ 0.0100 '|mg/Wipe | FALSE |NA 1 B i O — NOSHIR [
_FALSE 000159 B850E5 0.00025 |mgWipe | FALSE [NA 1 AW -
FALSE U 10.00175 0.0100 |mgMipe | FALSE [NA A ) B AW B
FALSE U [8.50E5 0.0003 ImgWipe | FALSE |NA 1 AW PR U
FALSE [0.00225 |0.00017 0001  'mgAWipe | FALSE [NA L - AW K -
| FALSE [0.0417 |3.80E-4 0.004  moMWipe | FALSE [NA 1 AW T
| FALSE U 0.0003 0.0015 mgMWipe | FALSE [NA |1 L AW : v e SR A R
 FALSE |0.200  [0.0022 0.0100 mgMWipe | FALSE |[NA 1 _: AW . K
| FALSE |0.0072 |0.00003 |0.0004 mgiWipe | FALSE |NA 1 i | AW R (A—
_FALSE U~ |650E-5 [0.0003 |mgMipe | FALSE |NA 1 B AW L K
FALSE |0.0861 |0.0115 |0.0400 |mgiWipe | FALSE |NA L AW K__ i, =
FALSE |U 0.00025 |0.001 mgMWipe | FALSE |NA 1 N AW |
_FALSE |0.00793 {0.0006 |0.0025 |mgMWipe | FALSE INA |1 AW L S L
FALSE U |1.20E-4 |0.0005 |mgiWipe | FALSE |NA 1 B ] B AW s A
| FALSE |0.361 0.009 (00200 |mo/iWipe | FALSE |NA i AW K -
FALSE |U 0.00085 [0.003 |mgMipe | FALSE |NA 1 ] AW i o
FALSE |U 6.50E-5 [0.00025 |mg/Wipe | FALSE |NA 11 AW SIS -~
FALSE |0.150  1.80E-4 |0.0015 |mg/Mipe | FALSE |NA i o AW K ]
_FALSE |0.00225 |0.00039 0002 |mgMWipe | FALSE |NA 1 AW K
FALSE |0.00035 |3.10E-5_ '0.00015 [mg/ipe | FALSE |NA N R L AW K = i,
“FALSE |U 1.10E-5  0.0001 |mg/Wipe | FALSE |NA 1 AW R
FALSE |U = '|T40E-5 0.0001 |mgMipe | FALSE |NA 1 T AW
_FALSE 0143  |0.0013 00100 |mg/Wipe | FALSE |NA 1 l AW K
FALSE 000044 [B50E-5 :0.00025 |mg/Wipe | FALSE [NA |1 _L el L AW
_FALSE 00142 '0.00175 [0.0100 |mg/Wipe | FALSE |[NA 1 _ . AW I L
FALSE U 850E-5 |[0.0003 |mg/Wipe | FALSE |NA 1 AW o e
_FALSE 0.00207 0.00017 |0.007  |mg/ipe | FALSE [NA |1 AW __IK
_FALSE [0.0974 380E4 [0.004 |mg/Wipe | FALSE |NA i L AW . —
_FALSE [0.00298 0.0003 [0.0015 |mg/Wipe | FALSE |NA 1 A |AW . S R N S
FALSE 0.191 _ [0.0022  [0.0100 |mg/Wipe | FALSE |NA 1 | I AW B
FALSE |0.00343 [0.00003 |0.0004 Img/Wipe | FALSE |NA 1 | | AW '
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(EPA)

SAMPDATA
FALSE U 6.50E-5 0.00038 mg/Wipe FALSE NA 1 AW
FALSE 00807 00115 00400 mg/Wipe FALSE NA 1 AW
FALSE U 0.00025 [0.001  mg/Wipe FALSE NA 1 AW
FALSE 000784 0.0006 00025 mg/MWipe FALSE NA 1 AW
FALSE U 1.20E-4 00005 mg/MWipe FALSE NA 1 AW
FALSE 0338 0009 00200 mgMWipe FALSE NA 1 AW
FALSE U 0.00065 [0.003  mg/MWipe FALSE NA 1 AW
FALSE U 6.50E-5 0.00025 mg/Wipe FALSE NA 1 AW
FALSE 0147  1.80E-4 00015 mgMWipe FALSE NA 1 AW
FALSE 0.00213 0.00039 0002 mg/MWipe FALSE NA 1 AW
FALSE [0.00067 3.10E-5 000015 mg/Wipe FALSE NA 1 AW
FALSE U 1.10E-5 00001 |mg/Mipe FALSE NA 1 AW
FALSE U 140E-5 00001 mg/Mipe FALSE NA 1 AW
FALSE 0.106 00013 00100 mgMipe FALSE NA 1 AW
FALSE |0.0003 850E-5 0.00025 mg/Wipe FALSE NA 1 AW
FALSE 0423 000175 0.0100 mgMipe FALSE NA 1 AW
FALSE 0.00088 850E-5 00003 mg/MWipe FALSE NA 1 AW
FALSE 000738 000017 0001 mgWipe FALSE NA 1 AW
FALSE 10929  3.80E-4 0004 mgWipe FALSE NA 1 AW
FALSE 00602 00003 0.0015 mg/Wipe FALSE NA 1 AW
FALSE 0495 00022 0.0100 mgMWipe FALSE NA 1 AW
FALSE 10224  0.00003 0.0004 mgMWipe FALSE NA ki AW
FALSE 0.0014 6.50E-5 0.0003 mgMWipe FALSE NA 1 AW
FALSE 0138 00115 00400 mg/Wipe FALSE NA 1 AW
FALSE '0.00453 0.00025 0.001  mg/MWipe FALSE NA 1 AW
FALSE 000825 0.0006 0.0025 mgMWipe FALSE NA 1 AW
FALSE U 1.20E4 00005 mg/Wipe FALSE NA 1 AW
FALSE 0740 0009 00200 mgMipe FALSE NA 1 AW
FALSE U 0.00065 0.003 mgMWipe FALSE NA 1 AW
FALSE 0.00236 6.50E-5 0.00025 mg/MWipe FALSE NA 1 AW
FALSE 0282 180E-4 00015 mgWipe FALSE NA 1 AW
FALSE 0.00284 000039 0002 mgMWipe FALSE NA 1 AW
FALSE 000901 3.10E-5 000015 mg/Wipe FALSE NA 1 AW
FALSE U 110E-5 0.0001 mg/Wipe FALSE NA 1 AW
FALSE 100003 140E-5 0.0001 mg/MWipe FALSE NA k] AW
FALSE 0680 00013 0.0100 mgMWipe FALSE NA 1 AW
FALSE 0.00258 8.50E-5 0.00025 mg/Wipe FALSE NA 1 AW
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Page 057

(EPA)
SAMPDATA
FALSE U 000175 00100 mg/Wipe | FALSE NA 1 ] (AW i e || S—

_FALSE |U 8.50E-5 mg/Wipe | FALSE |NA 1 AW S S |
FALSE [0.00172 [0.00017 ,mg/Wipe . FALSE |NA 1 B AW K e
_FALSE |U_~ |3.80E-4 |mg/Wipe ~ FALSE |NA® 1 L AW cmathine, samen o 2 s ax o |meen sl —
_FALSE U™~ " [0.0003 [t “|mg/wipe = FALSE |NA 1 B AW : . |
_FALSE {0,179 '[0.0022 mg/Wipe i FALSE [NA A - o AW | . K -
 FALSE U 1000003 0.0004 |mgMWipe | FALSE |NA R = AW i F—
_FALSE U~ "'650E5 00003 |mgMipe | FALSE NA 1 i s AW o "
_FALSE (0.0765 00115 00400 |mgMWipe | FALSE NA |1 B AW S S [N R
FALSE |D 0.00025 ;0.001  mgMipe | FALSE NA ~ '[1 I A AW i - o
FALSE |0.00726 |0.0006 [0.0025 mgMipe | FALSE \NA 1 ] AW al e K 5
FALSE |U [120E-4_|0.0005 ‘mgiipe . FALSE |NA 1 o AW . S [——
FALSE '0.313 _ |0.009 |0.0200 |mgMipe FALSE |NA 11 il ) |AW - K o4
_FALSE U [0.00065 |0.003 ~ |mgMipe FALSE NA |1 | ~ |AW - ——
FALSE U 6.50E-5 |0.00025 |mgMWipe FALSE |NA 1 . AW " -
FALSE (0130  1.80E-4 [0.0015 |mghWipe , FALSE |NA 1 ] o |AW . K |
FALSE |0.00218 ;0.00039 |0.002  |mgMipe | FALSE NA |1 . o] s AW R K - .
_FALSE |U  |310E-5 |0.000156 |mgMipe | FALSE [NA |1 ) AW S S | R
FALSE (U 1.10E-5 _[0.0001 |mg/Mipe | FALSE |NA 1 n L AW
FALSE U |140E5 [0.0001 imgMipe | FALSE [NA |1 . AW T IE— B s

_FALSE [0.128[0.0013  |0.0100 "mgfWipe | FALSE |[NA_ ~ [1 L AW K yI
FALSE (U |8.50E-5 |0.00025 mgMWipe | FALSE jNA 1 N o _IAW SR T T |

_FALSE [0.0316 [0.00175 [0.0100 mgMMipe  FALSE |[NA 1 o s (- |
FALSE |[U ~  1850E-5 |0.0003 |mgMWipe FALSE |[NA |1 ] o AW N -

_FALSE 10.002  |0.00017 (0.001  |mgMWipe FALSE |NA 1 s AW Kk .
FALSE [0.0927 |3.80E-4 |0004 mgfiipe | FALSE |NA 1 ! - AW AR o | |
FALSE [0.00941 0.0003° [0.0015 |mg/Wipe | FALSE [NA 1 N n AW . 2
FALSE |0.181 0.0022 00100 |mgMipe | FALSE |NA g B D AW | K i}

_FALSE 00129 [0.00003 0.0004 |mg/Wipe | FALSE |NA 1 o _ AW .
FALSE U 6.50E-5 ;0.0003 |mg/Wipe | FALSE |NA o AW WUV S osns 3 ole

_FALSE 10108 00115 [0.0400 mg/Wipe | FALSE [NA |1 I T L\ :

| FALSE |U 0.00025 |0.001 _ mg/Wipe | FALSE INA 1 ] AW o ———
FALSE |0.00784 00006 [0.0025 mg/Wipe | FALSE NA 1 il |AW K =

_FALSE U 1.20E-4 |0.0005 mgiWipe | FALSE NA 1 ] |AVY _ B
FALSE [0.309 (0008  10.0200  |mgWipe | FALSE NA |1 - L AW S LSO

_FALSE |U 0.00065 |0.003  |mg/Wipe | FALSE NA | — AW be v s sy
FALSE ;U 6.50E-5 [0.00025 |mg/Wipe FALSE |NA : S AW '
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Page 058

(EPA)
SAMPDATA

FALSE 0.105 | 180E4 00015 mg/Wipe FALSE NA 1 AW K
FALSE 000219 000032 0002 mg/Wipe FALSE NA 1 AW K
FALSE 0.00091 3.10E-5 000015 mg/Mipe FALSE NA 1 AW
FALSE U 1.10E-5 0.0001 mg/Wipe FALSE NA 1 AW
FALSE U 140E-5 00001 'mgMWipe FALSE NA 1 AW
FALSE 0213 00013 00100 mgWipe FALSE NA 1 AW K
FALSE 000203 850E-5 0.00025 mg/Wipe FALSE NA 1 AW
FALSE 00181 000175 00100 mgWipe FALSE NA 1 AW
FALSE U 8.50E-5 0.0003 mgMWipe FALSE NA 1 AW
FALSE 000209 000017 0001 mgWipe FALSE NA 1 AW K
FALSE 00505 380E4 0004 mgWipe FALSE NA 1 AW
FALSE U 00003 00015 mg/Mipe FALSE NA 1 AW
FALSE 0200 00022 00100 mgMWipe FALSE NA 1 AW K
FALSE 000512 0.00003 0.0004 mgMipe FALSE NA 1 AW
FALSE U 8.50E-5 0.0003 mgMWipe FALSE NA 1 AW
FALSE 00963 00115 00400 mgMWipe FALSE NA 1 AW K
FALSE U 000025 0001 mgWipe FALSE NA 1 AW
FALSE 000905 00006 00025 mg/MWipe FALSE NA 1 AW K
FALSE U 120E-4 00005 mgMipe FALSE NA 1 AW
FALSE 0371 0009 00200 mgMipe FALSE NA 1 AW K
FALSE U 0.00065 0.003 mg/Wipe FALSE NA 1 AW
FALSE U 650E-5 000025 mgMWipe FALSE NA 1 AW
FALSE 0.153 180E-4 00015 mgWipe FALSE NA 1 AW K
FALSE 000252 0.00039 0002 mgMipe FALSE NA 1 AW K
FALSE 000042 310E-5 000015 mg/Wipe FALSE NA 1 AW K
FALSE U 110E-5 |0.0001 mg/Wipe FALSE NA 1 AW
FALSE U 140E-5 00001 mg/MWipe FALSE NA 1 AW
FALSE 0140 00013 00100 mg/Wipe FALSE NA 1 AW K
FALSE U 8.50E-5 000025 mgMWipe FALSE NA 1 AW
FALSE U 0.00175 0.0100 mg/Wipe FALSE NA 1 AW
FALSE U 850E-5 00003 mg/Wipe FALSE NA 1 AW
FALSE 000181 000017 0001 mgWipe FALSE NA 1 AW K
FALSE U 380E-4 0004 mgWipe FALSE NA 1 AW
FALSE U 0.0003 0.0015 mg/Wipe FALSE NA 1 AW
FALSE 0176 00022 0.0100 mgMipe FALSE NA 1 AW K
FALSE U 0.00003 10.0004 mg/Wipe FALSE NA 1 AW
FALSE U 6.50E-5 0.0003 mg/Wipe FALSE NA 1 AW
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_FALSE |0.0825 0.0115 00400 mgiWipe . FALSE |NA i - AW _ K
FALSE 'U ~ 0.00025 .0.001 mg/Wipe | FALSE |NA 1 - - - AW O T
_FALSE 000765 [6.0006 [0.0025 |ma/Wipe | FALSE |NA i i AW K
_FALSE U ~  [|1.20E-4 [0.0005 |mgMWipe | FALSE |[NA 1 - AW 1 o
_FALSE 0330  |0.008 |0.0200 |mgMipe | FALSE |NA | e B AW K
| FALSE |U ~_|0.00085 [0.003  |mgMipe | FALSE |NA . I AW : B
_FALSE |U_ "|650E-5 [0.00025 |mgiWipe.| FALSE |NA 1 ) L AW S
_FALSE |0.137  [1.80E4 |0.0015 |mgMWipe | FALSE |NA 1 ) ¥ AW K o
_FALSE [0.00214 '0.00038 0.002 _ |mg/MWipe | FALSE {NA T i - AW I K
FALSE [U ~  3.10E-5 |0.00015 |mg/Wipe FALSE INA 1 - 5 ) AW [ . .
| FACSE |U 110E-5 [0.0001 |mgMipe FALSE \NA 1 ) - AW B i
FALSE |U 140E-5 |0.0001  ImgMWipe FALSE [NA 1 ] L AN . o
_FALSE j0.104 ~ 00013 |0.0100  jmg/Mipe = FALSE [NA 1 ox : AW S e
FALSE |U 8.50E5 |000025 "mgMipe | FALSE |NA [T~ - AW TN
_FALSE |0.183  |0.00175 ;0.0100 mgMWipe ; FALSE [NA 1 - B ) AW o i ]
FALSE |[U ~ |850E5 |0.0003 mgMipe | FALSE [NA~— T[T R 1AW .
~ FALSE |0.00585 |0.00017 [0.001  mgMNipe | FALSE |NA 1 B | AW o K !
_FALSE 0604  [3.80E4 [0004  mgMipe | FALSE INA ~ 1 B B ) AW - D
FALSE [0.00842 |0.0003 [0.0015 mgMfipe | FALSE [NA 1 . AW - .
| FALSE [0.531 0.0022 10.0100 |mgMipe | FALSE [NA =~ 11 1 | i ! AW K ]
FALSE 0.0750 [0.00003 |0.0004 |mgMWVipe | FALSE |NA 1T AW o -
_FALSE '0.00067 |B.50E-5 |0.0003 |mghWipe | FALSE [NA ™~~~ 1 AW L i
FALSE 0110  |0.0715 [0.0400 |mgMWipe | FALSE [NA 1 71 AW 1 = L .
_FALBE U 0.00025 0001  |mgMipe | FALSE NA 1 - - AW ] -
FALSE (0.007756 [0.0008 ,0.0025 |mgMipe | FALSE NA 1 | AW | K
_FALSE |[U 1.20E-4 00005 |[mgMWipe | FALSE NA i1 B AW ) o
| FALSE [0.385  [0.009  0.0200 |mgMWipe | FALSE NA 11— [ | | AW - K -
_FALSE |U 0.00065 0.003  |mg/Mipe | FALSE NA ~ i i AW )
FALSE 0.00084 6.50E-5 [0.00025 |mg/Wipe FALSE NA |1 i - AW B i
FALSE (0242  1.80E-4 |0.0015 |[mghWipe FALSE |NA 1 AW B K
_FALSE |0.00252 0.0003% [0.002  |mg/Wipe FALSE [NA 1 7 i L _ |Aaw K B
FALSE ,0.00408_ 310E-5 |000015 mg/Mipe FALSE |NA 11 - AW L N
_FALSE (U |110E:5 [0.0001 mg/Wipe . FALSE |NA S O R .\ S L )
_FALSE U 1.40E-5 D000 .mg/Wipe | FALSE INA |1 - s S e -
_FALSE [0.810  [0.0013 |0.0100 [mg/MWipe | FALSE |[NA 1 |l AW K Bl
_FALSE [0.00221 |850E-5 [0.00025 |mg/MWipe | FALSE |NA 1 T T AW ~ _
FALSE [0.161 0.00175 [0.0100° |mg/Wipe | FALSE |NA 11 = AW
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FALSE U 8650E-5 |0.0003 mgMWipe FALSE NA 1 AW
FALSE 000596 0.00017 0001 mgMWipe FALSE NA 1 AW
FALSE 0660 380E4 0004 mgMWipe FALSE NA 1 AW
FALSE 000832 00003 00015 mg/Wipe FALSE NA 1 AW
FALSE 0840 00022 00100 'mg/Wipe FALSE NA 1 AW
FALSE 00700 000003 00004 mgMipe FALSE NA 1 AW
FALSE 000093 6.50E-5 00003 mg/Wipe FALSE NA 1 AW
FALSE 0137 00115 00400 |\mg/MWipe FALSE NA 1 AW
FALSE U 0.00025 0001 mg/Wipe FALSE NA 1 AW
FALSE 1000836 00006 00025 mgMWipe FALSE NA 1 AW
FALSE U 120E-4 0.0005 |mg/Wipe FALSE NA 1 AW
FALSE 0567 0009 00200 mgMWipe FALSE NA 1 AW
FALSE U 0.00065 0003  mgMipe FALSE NA K AW
FALSE 000104 650E-5 000025 mgWipe FALSE NA 1 AW
FALSE 0280 1.80E4 00015 mgWipe FALSE NA 1 AW
FALSE (0.00258 0.00039 0002 | mg/MWipe FALSE NA 1 AW
FALSE 00101 3.10E-5 000015 mg/Wipe FALSE NA 1 AW
FALSE U 1.10E-5 00001 mg/Wipe FALSE NA 1 AW
FALSE (0.00017 140E-5 00001 mg/Wipe FALSE NA 1 AW
FALSE 223 00013 00100 mgWipe FALSE NA 1 AW
FALSE 0.00255 850E-5 000025 mg/Wipe FALSE NA 1 AW
FALSE 00558 000175 00100 mg/MWipe FALSE NA 1 AW
FALSE U 850E-5 00003 mgMWipe FALSE NA 1 AW
FALSE 000258 000017 0001 'mg/Wipe FALSE NA 1 AW
FALSE 0209  380E-4 0004 mgWipe FALSE NA 1 AW
FALSE 000286 00003 00015 mgMWipe FALSE NA 1 AW
FALSE 0326 00022 00100 mg/MWipe FALSE NA 1 AW
FALSE 00244 000003 00004 mg/Wipe FALSE NA 1 AW
FALSE U 6.50E-5 00003 mg/Wipe FALSE NA 1 AW
FALSE 0112 00115 00400 mg/Wipe FALSE NA 1 AW
FALSE U 0.00025 0001 mgWipe FALSE NA 1 AW
FALSE (0.00649 00006 0.0025 mg/Wipe FALSE NA 1 AW
FALSE U 120E-4 00005 mg/MWipe FALSE NA 1 AW
FALSE 0378 0009 00200 mgWipe FALSE NA 1 AW
FALSE U 000065 0003 mgMWipe FALSE NA 1 AW
FALSE '0.00038 6.50E-5 000025 mg/Wipe FALSE NA 1 AW
FALSE 0.152 180E-4 00015 mg/Wipe FALSE NA 1 AW
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(EPA)

SAMPDATA

CLIENT |[PROJECT PROJECT LabName

SAMPLENLABSAMP MATRIX [RPTMATRSAMPDATFPREPDAT ANADATEBATCH

METHOD(METHODI PREPNAN ANALYTE CASNUME

SURRCGH

|Air DivisioySE Chicag{none] ~ ~US EPARITB 1404008-CWipe  |\Wipe 04/17/201{04/23/201:04/29/201/B404081 'SVOA PA} ** DEFAL Solvent Ex Naphthale 91-20-3" | FALSE
Air Divisiol SE Chicag[none] ~ USEPAR 1B |1404008-CWipe  ‘Wipe  04/17/201(04/23/201+04/29/201/BAD408T SVOA PAI "™ DEFAL Solvent E_j_Pyrene 129-00-0 | FALSE
Air Divisiof SE Chicag[none]  US EPAR 1B 1404008-CWipe ‘Wipe 04/17/201404/23/201 '04!29i201JB404081 _SVOA PAI*** DEFAL Solvent ExBenzo (a) 56-55-3 | FALSE
Air Divisiol SE Chicag[none] ~_ US EPAR, 1B 1404008-CWipe __ Wipe  04/17/201404/23/201: 04/29/201/B4D40BT | SVOA PAI ™ DEFAL Solvent EXChrysene 218-01-9 | FALSE
Air Divisio} SE Chicagnone]  USEPAR1B | 1404008-QWipe  Wipe 04/177201104/23/2014 04/29/201/ 8404081 iSVOA PAF *** DEFAL Solvent Ej Benzo(b)fi205-99-2 | FALSE
Air Divisiof SE Chicag[none]  US EPA R[1B 1404008-CWipe  Wipe  |04/17/201404/23/201 104/29/2019B404081 ' SVOA PA} ™~ DEFAL Solvent ExBenzo(k)fli 207-08- -9 | FALSE
Air Divisiof SE Chicag [none]  [USEPAR1B 1404008-0Wipe  Wipe  |04/17/201/04/23/201404/25/201/B404081 'SVOA PAF*** DEFAL Solvent ExBenzo (e) 192-97-2 | FALSE
Air Divisiog SE Chicag[none] — [USEPAR[TB _ 1404008-CWipe  |Wipe  |04/17/201104/23/201 04!29;2011519498__1 _SVOA PAI™ DEFAL Solvent ExBenzo(a)p 50-32-8 | FALSE
Air Division SE Chicaginone] _ |US EPARI1B 1404008-CWipe  |Wipe  |04/17/201404/23/201:04/28/201:B404081 ' SVOA PAI *** DEFAL Solvent ExPerylene 1985-6-0 | FALSE
|Air Divisio SE Chicag[none]  [US EPA R[1B 1404008-C qwme _|Wipe 041177201, 5472371201 |o41291201 |B404081 'SVOA PAF* DEFAL Solvent EXIndenc(1,2193-303 | FALSE
Air Division SE Chicag[none]  |US EPA RI1B 1404008-0Wipe ~ [Wipe ~ (04717/201/04/23/201: 04/29/2014B404081 'SVOA PAI™* DEFAL Solvent ExDibenz(a F53-70-3 | FALSE
Air Divisio SE Chicagnone] IUSEPAR 1B [1404008-QWipe  |Wipe  |04/17/207. 041’23.’20”04!29!201%8404081 'SVOA PAF*** DEFAL Solvent Ex2-Methyln:91-57-6 | FALSE |
Air Divisior SE Chicag[none] |USEPAR 1B 1404008-0\Wipe  |Wipe  |04/17/201J04123/201{04/29/201/ B404081 /SVOA PAF*** DEFAL Solvent ExBenzo(g,h; 191-24-2 | FALSE
Air Divisiot SE Chicag[none] ~ |US EPA R/1B 1404008-CWipe  |Wipe  [04/17/201404/23/20104/25/201< B404081 SVOA PAI *~* DEFAL Solvent E; N|trobenz_e_4_16_5 -60-0| TRUE
Air Divisior SE Chicag[none]  |USEPAR/1B 1404008-C\Wipe _ |Wipe  |04/17/201404/23/201/04/28/201:B4D4081 ,SVOA PAI*** DEFAL Solvent Ex2-Fluorobi| 321-60-8 | TRUE
Air Divisiof SE Chicagnone] ~ |USEPARTB  |1404008-CWipe  |Wipe ,04117,'2_01104f23f201J04;29;'20123404081 'SVOA PAI*** DEFAL Solvent Ex Terphenyl{1718-51-0] TRUE |
Alr Divisior SE Chica jlnone] _IUSEPAR1B 1404008-CWipe  |Wipe _ [04/17/201404/23/201404/29/2014B404081 'SVOA PAL*** DEFAL Sclvent Ex1-Methyinz 90-12-0 | FALSE
Air Divisiof SE Chicag[none] ~ US EPAR 1B 1404008-CWipe  !Wipe ~ '04/17/2014D4/23/201/04/28/201:B404081 'SVOA PAF*** DEFAL Solvent ExAcenaphth208-96-8 | FALSE
Air Divisior SE Chicag[none] USEPAR 1B 1404008-CWipe  Wipe 04/{7/201404/23/201404/29/201: B4UA0BT -SVOA PAF** DEFAL Solvent ExAcenaphth; 83-32-9 | FALSE
Air Division SE Chicag[none] USEPARB ~ |1404008-QWipe ~ Wipe 04/ 7;201104;23;201104:29:201 B404081 |SVOA PAI*** DEFAL Solvent ExFluorene 186-73-7 | FALSE
Ailr [ Qnisg‘gE ChicagInone] __ US EPAR 1B 1404008-QWipe  Wipe 04/171201404/23/2014 04/725/201- B4040871 'SVOA PAL *** DEFAL Solvent ExPhenanthri85-01-8 | FALSE
Air DivisiofSE Chicag[none] — |USEPARTB ~  |1404008CWipe  ‘Wipe  04/1 7;201104123;201%4:29;201 /B404081 'SVOA PAF** DEFAL Solvent E» Anthracent120-12-7 | FALSE
Alr Division SE Chlcag[Tmle] US EPAR|1B 1404008-CWipe  Wipe  04/17/2014 404/23/201404726/201¢B40408 1 'SVOA PAF** DEFAL Solvent E Fluoranthe 206-44-0 | FALSE
Air Dwrsroi‘SE Chicag[rone]  |US EPAR|2B |1404008-CWipe — \Wipe  04/17/201: bifz'afzouongfzm B404081 .SVOA PAI** DEFAL Solvent EXNaphthale(91-20-3 | FALSE
Air Divisior SE Chicag[none]  |US EPA R2B 1404008-0Wipe _ |Wipe  04/7/201: 04!23;‘201j04,’29!2019840408’1 'SVOA PAI™* DEFAL Solvent ExPyrene  [129-00-0 | FALSE
Air Divisioj SE Chicag[none]  |USEPAR2B |1404008-0Wipe  |Wipe ~ :04/17/201<04/23/501 04;291201:‘3404081 SVOA PAI*** DEFAL Solvent EXBenzo () [56-55-3 | FALSE
Al Dn.fisml]éE_ Chicag[none]  US EPA R2B 14D4008-0Wipe  |Wipe  04/17/201: 04/23/201404/20/201/B404081 SVOA PAF*** DEFAL Sclvent EXChrysene 218-01-9 | FALSE
]l\Ir_DrwsnojSE Chlcagj[none] USEPARZB 1404008 0Wipe  |Wipe  [04/17/201<04/23/201104720/3014 8404081 SVOA PAI ™ DEFAL Solvent EX Benzo(b)fl,205-69-2 | FALSE
Air Divisiol SE Chicag[none]  US EPAR(2B 1404008-0Wipe _ |Wipe  |04/17/201: 047231201, 04;2@’293 B404081 SVOA PA} *** DEFAL Solvent ExBenzo(k)fl|207-08-9 | FALSE
Air Divisiol SE Chicag[none]  |USEPAR2E ~  [1404008GWipe  |Wipe 04717/201<04/23/2014 04/20/2014 B404081 'SVOA PAF*** DEFAL Solvent ExBenzo (e)]192-97-2 | FALSE
Alr Divisior SE Chicag[none] ~ |US EPA R2E |1404008-CWipe  |Wipe  [DA/17/201<047/23/201404/28/201:B404081 SVOA PAF*** DEFAL Solvent ExBenzo(ajp|50-32-8 | FALSE
Air Divisiof SE Chicagnone]  |USEPARI2B |1404008-CWipe  |Wipe 04/17/201404/23/201/04/29/2014 :B404081 'SVOA PAF* DEFAL Solvent EXPerylere [1985-5-0 | FALSE
Air Divisio)SE Chicag[none]  [USEPAR(2B ~  |14D4008CWipe  |Wipe  |04/17/201404/23/201 104129/201/8404081 SVOA PAF DEFAL Solvent Exindeno(1,2 193-39-5 | FALSE
Air Divisio| SE Chicag[none] _ [USEPAR2B |1404008-CWipe  |Wipe_ 041171201:04!231201.]04329&01 ¢B404081 SVOA PAF ™ DEFAU Solvent E_jDibgnz(a H53-70-3 | FALSE
[Air Divisior SE Chicagnone]  'US EPAR[2B 1404008-CWipe  |Wipe — |04/17/201404/23/201404/29/201: B404081 'SVOA PAF*** DEFAUSolvent Ex2-Methylné91-57-6 | FALSE
Air Divisiol SE Chicagnone] __ US EPAR(2B___ {1404008-CWipe _ |Wipe  |04/17/201404/23/201404/26/201/B404081 SVOA PA ** DEFAL|Solvent Ex Benzo(g,n1191-24-2 | FALSE
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Air Divisior SE Chicagfnone]  [USEPAR2B _— T1404008-CWipe_ 'Wipe  [04/17/201204/23/20104/29/201: B404081 SVOA PAT™** DEFAUSolvent EXNitrobenz€4165-60-0 TRUE
Air Divisiot SE Chicag[none]  |US EPAR|2B 1404008-GWipe Nipe  |Wipe  [04/17/207¢ <04/23/261404/29/201 BA0A0B1 SVOA PA} ™ DEFAL Soivent EX2- Fluorobl{321-60-8 | TRUE
Air Divisiof SE | Chlcag [none]  |US EPA RgB_ ___|1404008-QWipe  [Wipe _%1“_(@01__94:‘23!201104i29f201 ,B404081 SVOA PAF*** DEFAL Solvent Ex Terphenyl- 1718- 5_1 0 TRUE
Air Divisiol SE Chicag[none]  |US EPA RI2B 1204008-QWipe  |Wipe  |04/17/201/04/23/201404/29/201,B404081 ,SVOA PAI*** DEFAU Solvent Ex 1-Methylnz90-120  FALSE
Air Divisior SE Chicagnone]  IUSEPARIZE _ [1404008-QWipe  IWipe  [04/17/201:04/23/201404/26/201/B404081 |SVOA PAF™ DEFALSolvent ExAcenaphth208-96-8 _ FALSE
Air Divisiof SE Chicag[none]  'US EPA R|2B 1404008-Qwipe  lwipe  |04/17/201:04123/201404/26/201/B404081 |SVOA PAI *~* DEFAUSolvent Ex Acenapht83-32-8 | FALSE
Air Divisior SE Chicaglnene] 'US EPA R|2B 1404008-QWipe  |Wipe 04/17/201: 04123/201404/29/2014B404081 |SVOA PAI** DEFAUSolvent ExFluorene [86-73-7 | FALSE
Air Divisior SE Chicagnone]  USEPAR2B [1404008-QWipe  |Wipe  |04/17/201 04!23!'201:]04;’597201‘B404081 SVOA PAL** DEFAU Solvent EXPhénanthr|85-01-8 | FALSE
Air Divisior SE Chicag[none]  .US EPAR2B 1404008-QWipe  |Wipe 04/17/201. DA 3201 04120/201{BA04081 |SVOA PAI™ DEFAL Solvent Ex Anthracen|120-12-7 | FALSE
Air Divisior SE Chicag[nene]  US EPA R|2B 1404008-0Wipe Wipe i'04117!201-‘.04,'23;2011_0‘41"29?201‘ B404087 |SVOA PAI*** DEFAL Scivent Ex Fluoranthe206-44-0  FALSE
Air Divisiof SE Chicag[none] _ USEPARI3B __|1404008- §Wipe Wipe =04f17'f§oia} 04723/201/04/29/2014B404081 |SVOA PAY*** DEFAUSolvent EXNaphthale/91-20-3  FALSE
Air Divisiot SE Chicag[nonel _ US EPA R|3B | 1404008-0 Wipe Wipe  04/17/201s 04:23;201%‘4;59;201_« B404081 |SVOA PAN*** DEFAUSolvert EXPyrene  '129-00-0  FALSE
Air Divisior SE Chicag[none] ~ US EPARI3B 1404008-0Wipe  |Wipe  04/17/2014 04723/201404/20/2011 BA0408T |SVOA PAK ™ DEFAL Solvent ExBenza (a) 56-55-3 | FALSE
Air Divisial SE_Chrcag[none] USEPAR[3B  {1404008-CWipe Wipe  04/7/201404/23/201404729/201: BA0A0ST |SVOA PA{** DEFAL Solvent ExChrysene 218-01-8 | FALSE
Air Divisiol SE Chicag[none] ~ USEPARI3B (1404008 OWipe  |[Wips  04/17/201404/23/201404/29/20118404081 |SVOA PAL* DEFAU Solvent E Benzo(b}fllZOﬁ -99-2 | FALSE
Air DivisiofSE Chicag [none] USEPAR[3B 1404008-0Wipe _ |Wipe  04/17/201404/23/201404/29/201/B404081 |SVOA PA}** DEFALSolvent E ExBenzo(k)fil207-08-9 | FALSE
Air Divisiol SE Chicag(none] 'USEPARI3B 14040080 Owipe  |Wipe  04/17/201{04/723/20%104/29/201{B404081 [SVOA PAI™ DEFAU Solvent ExBenzo (e) |192-97-2 | FALSE
Air Divisior SE Chicag[nonel  US EPA R3B 11404008-CWipe _ |Wipe 04/17/201404/23/201{04/29/20118404081 |SVOA PAF ™ DEFAU Solvent ExBenzo(a)p|50-32-8 | FALSE
Air Divisiol SE Chicag[none] USEPARI3B  11404008-0Wipe  |Wipe 04/ ?r’201j04i23i20110_4!29!2014 B404081 |SVOA PAI™* DEFAUSolvent ExPerylene |1985-5-0 | FALSE
Air Divisiol SE Chicag[none}  'US EPAR|3B 1404008-0Wipe _ |Wipe  '04/17/201/04/23/207{04/29/201{B404081 |SVOA PAF**" DEFAL Solvent ExIndeno(1,2193-38-5 | FALSE
Air Divisiol SE Chicag[none] — US EPAR3B _ __ 1404008-0\WWipe _ [Wipe 047171201 04123/201104/29/201{ B404081 |SVOA PAL™* DEFAL Soivent Ex Dibenz(a}53-70-3 | FALSE
Air Divisio SE Chicag[none] — US EPA RI3B [1404008-CWipe | Wipe _04117,*20&04;23!201; 04/29/201/8404081 | SVOA PAI*** DEFAL Solvent Ex2 Methyin: 81-57-6 | FALSE
|Air Divisior SE Chicag[none] ~ USEPAR[3B  1404008- GWipe |Wipe [04/17/2074 04/23/201: 04/28/201:B404081 | SVOA PAI:"‘_D_!EFAL Solvent Ex Benzolg, h'181-24-2 FALSE
Air Divisiof SE Chicag[rone]  US EPA R|3B 1404008-CWipe  [Wipe  104/17/207:04123/201+ 04/26/201/B40A08 'SVOA PAH** DEFAUSolvent Ex Nitrobenze 4165-60-0]  TRUE
|Air Divisian SE Chlcag[none] USEPAR3B _ 1404008-CWipe  |Wipe _ 04177201 94{2_3_:‘201104[29!201JB§Q54Q_81 SVOA PAH* DEFAL Sclvent Ex2-Fluorabi| 321-60-8 | TRUE _
Air Divisior SE Chicag[none]  US EPAR3B 1404008-CWipe _ [Wipe ~04/17/301:04/23/201:04/29/2014B404081 SVOA PAl*** DEFAUSolvent Ex Terphenyl: 1718-51-0 TRUE |
Air Divisiol SE Chicag{none]  USEPAR3B __ 1404008-CWipe  |Wipe  |04/17/201:04/23/201:04/29/2014B404081 'SVOA PAl ™ DEFAU Solvent Ex1- Methying90-12-0 | FALSE
[Air Divisiol SE Chicag[none]  US EPA RI3B 1404008-CWipe  |Wipe  |04/17/201:04/23/201: g4f29f201-]e404081 SVOA PAI** DEFAUSolvent Ex_&e_nﬂ)ht:j 208-96-8 | FALSE
Air Divisior SE Chicagnone] ~ US EPA R|3B _1404008-0Wipe  |Wipe _ |04/17/201:04/23/201-04/29/2014B404081 |SVOA PAI = DEFAU Soivent ExAcenaphth83-32- | FALSE
Air Divisiof SE Chicag[none]  US EPA R|3B ‘1404008-CWipe  |Wipe  |04/17/201<D4/23/201/04/28/201/B404081 [SVOA PAl*~ DEFAU Solvent EXFluorene [86-73-7 ~ FALSE _
Air Divisior SE Chicag[none] ~ US EPA RI3B 1404008-CWipe  |Wipe 04/17/207: 04/23/201{ D4/29/2071/B4DA081 | SVOA PAK** DEFAL _Solvent Ex Phenanthr85-01-8_ FALSE
Air Divisioy SE Chicag[none]  US EPA R|3B 1404008 CWipe  |Wipe  |04/17/20104723/2015 %@‘29118404081 SVOA PAL™* DEFAL Solvent ExAnthracen|120-12-7 _ FALSE _
Air Divisiof SE Chicaglnone] ~ USEPAR3B  1404008-0Wipe  |Wipe  |04/17/201<04/23/201104/28/2014B404081 |SVOAF PAI “* DEFAL Solvent ExFluoranthg206-44-0 | FALSE
Air Divisiof SE cmcag [none)] US EPAR4B 1404008-CWipe  |Wipe  |04/17/201¢04/23/201+ 04;29}20115404031 SVOA PAI*** DEFAU Solvent EfNaphthale[91-20-3 | FALSE _
Air Divisio SE Chicag[none]  US EPA R/4B 1‘404608-4@[59 [Wipe  ~ |04/17/201404/23/2014 o4r‘29r201jéi10‘4081 SVOA PAI ~ DEFAUSclvent EXPyrene  {129-00-0 | FALSE |
Air D|\.f|5|o:.SE Chicag[nong]  ,US EPAR4B '149400&3\;};299  |wipe _[04717/2014 04;23;201104;291201 8404081 |SVOA PAf** DEFAL Solvent Ex Benzo (2) 56-563 | FALSE
Air Divisiof SE Chicag[none] __US EPA R14B 1404008-QWipe [Wipe  |04/17/201404/23/2011 04/20/201{B404081 | SVOA PAL*~ DEFAU Salvent ExChrysene |218-01-6 | FALSE

Page 2




Page 070

(EPA)
SAMPDATA
_ FALSE [0.00205 ]0.0003¢ 0002  mg/Wipe | FALSE [NA  [1 B | AW K
_FALSE |0.00284 |310E-5 '0.00015 mgMWipe FALSE |NA 1 - I il ) AW L ww |
FALSE |U "~ " "|1.{0E-§ [0.0001 mg/Mipe FALSE |NA T i AW o .
FALSE |U~ 140E-5 [0.0001 mg/Wipe ~FALSE |NA 1 0 I | . AW 3 e T g
_FALSE [0625 [0.0013 [0.0100 .mg/Wipe FALSE |NA 1 | AW . K | .
FALSE |0.00092 [8.50E-5 [0.00025 'mgMWipe FALSE |NA 1 | AW | |
_FALSE 0130 [0.00175 [00100 img/MWipe FALSE [NA — |1 e AW ok R
FALSE U 850E-5 [0.0003  mgMVipe ' FALSE [NA S o AW !
FALSE 000517 |0.00017 [0.001 — mgMWipe | FALSE |NA % . il | I AW S| Ko
_FALSE [0.700  [380E4 0004  mgiWipe | FALSE |NA ~ ~ 71—~ . ; A 11
_FALSE [0.00755 !0.0003  |0.0015 |mg/Wipe | FALSE |NA 1 o T AW | _ | ;
FALSE |0497  0.0022 |0.0100 |mg/MWipe | FALSE [NA~ 1 AW 7, SO A —
FALSE [0.0413 0.00003 |0.0004 |mgWipe | FALSE INA 1 B - AW !
_FALSE |000116 B.50E-5 |0.0003 |mg/Wipe | FALSE 'NA C I AW I
_FALSE |0.113  [0.0115 [0.0400 |mg/Wipe | FALSE |NA H . L AW ; i
FALSE [0.0063 |0.00025 |0.001 mg/MWipe | FALSE |NA 1 | R T e ——
FALSE |0.00852 [0.0006 j0.0025  mgMWipe | FALSE |NA i B R AW i K
CFALSE [U7 [120E4 00005 mgMWipe | FALSE NA 1 ! . Aaw B} . i
FALSE 10481  [0.008  0.0200 mgiWipe | FALSE |NA 1 . AW ' K
“FALSE [U |0.00065 00003  jmgMWipe | FALSE [NA |1 R S ] ANV oV IS
| FALSE [0.00078 "|6.50E-5 0.00025 |[mgMVipe | FALSE |NA T i AW L § RN |
_FALSE (0237  [180E4 [0.0015_ |mgMipe | FALSE [NA |1 ' & R . AW T S—1
FALSE 10.00411 000039 [0.002  |mgWipe | FALSE INA |1 ) b ! AW K
| FALSE 000396 3.10E-5 [0.00015 |mg/Wipe | FALSE NA |1 I i Aw .
FALSE U 1.10E-5 [0.0001 [mg/Wipe | FALSE 'NA T | AW |
_FALSE ,0.00023 |1.40E5 [0.0007 |mgfWipe | FALSE NA i I AW e NN S
_FALSE [0.964  [0.0018  |0.0100 imgAWipe | FALSE NA ~ |1 - AW K E
FALSE |0.00324 [850E-5 1000025 Img/wipe | FALSE NA 7 AW . e ]
FALSE |U 0.00175 0.0100 |mg/Wipe | FALSE NA 1 i AW _ o
_FALSE U~ |850E-5 00003 |mg/Wipe | FALSE NA 1 ) i AW e
_FALSE 00022 000017 0.001 |mgMipe | FALSE (N& ~~ 77 - ' AW K
_FALSE 000456 3.80E-4 0004 |mg/Wipe | FALSE [NA il - AW [ A .
FALSE U 00003 - [00015 |mgMipe | FALSE |NA 7 T AW { _ 1 s el
_FALSE 0182 00022 [0.0100 !mg/iWipe | FALSE |NA 1 L ] AW _ .. K_ |
FALSE |U 0.00003 |0.0004 |mg/Wipe | FALSE INA 1 AW S I
FALSE |U |650E-5 [0.0003 |mgAWipe | FALSE |NA i __|AW
FALSE [0.0922 |0.0115 [0.0400 |mgfWipe | FALSE |NA AT T T e T AW K
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SAMPDATA
FALSE U 0.00025 0.001 mg/Wipe = FALSE NA 1 AW
FALSE 0.00852 0.0006 0.0025 mg/Wipe FALSE NA 1 AW
FALSE U 1.20E-4 '0.0005 'mg/Wipe FALSE NA 1 AW
FALSE 0.376 0.009 0.0200 'mg/Wipe FALSE NA 1 AW
FALSE U 0.00065 0.003 mg/Wipe = FALSE NA 1 AW
FALSE U 6.50E-5 |0.00025 mg/Wipe FALSE NA 1 AW
FALSE 0.153 1.80E-4 0.0015 mg/Wipe FALSE NA 1 AW
FALSE 0.00242 0.00039 0.002 mg/Wipe FALSE NA 1 AW
FALSE U 3.10E-5 10.00015 mg/Wipe  FALSE NA 1 AW
FALSE U 1.10E-5 0.0001 mg/Wipe @ FALSE NA 1 AW
FALSE U 1.40E-5 0.0001 mg/Wipe = FALSE NA 1 AW
FALSE 0.0980 0.0013 |0.0100 mg/Wipe | FALSE NA 1 AW
FALSE U 8.50E-5 0.00025 mg/Wipe | FALSE NA 1 AW
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* . SUMMARY

The Petroleum Coke category-consists 6f two substances; green coke and calcined coke. These
two substances are grouped together in a category based on their similarity of manufacturing
processes which results in similar physical chemical characteristics and chemical composition.
The principal difference is the amount of residual hydrocarbon (also termed volatile matter) in the
two products. Petroleum coke (both green and calcined) is a black-colored solid produced by the
high pressure thermal decomposition of heavy (high boiling) petroleum process streams and
residues. Green coke is the initial product from the cracking and carbonization of the feedstocks
to produce a substance with a high carbon-to-hydrogen ratio. Green coke undergoes additional
thermal processing to produce calcined coke. The additional processing removes voiatile matter
and increases the percentage of elemental carbon, which results in a lower potential for toxicity
for calcined coke.

The hazard potential for the petroleumn coke category has been characterized by evaluating.
existing data, testing green coke fo fill data gaps, then ‘reading across' the green coke results to
the other category member, calcined coke. This is justified because, as stated above, green coke
contains higher levels of volatile matter, and therefore, it is “worse case” by comparison to
calcined coke. Physical-chemical properties, environmental fate, environmental effects and
health effects are summarized below, and more fully discussed in the body of the category
analysis The primary routes for- human exposure are dermal and inhalation. With the exception.
of in vitro studies, the mammalian heaith data prowded in this report are from inhalation and
dermal studies.

Physical-Chemical Properties

. Because petroleum coke (both green coke and calcined coke) is the substance remaining from
treating heavy petroleum feedstocks with high temperature and pressure, many of the physical-
chemical properties are not mieaningful at ambient environmental conditions. At ambient
temperature and pressure, petroleum coke exists as a solid, and because it consists
predominantly of elemental carbon and a hardened residuum remaining from the feedstocks, the
‘High Production Volume (HPV) Chemical Challenge Program physical-chemical endpoints either
cannot be measured usmg recommended testing procedures or would-not provide meaningful
information.

Environmental Fate:

If released to the environment, both forms of petroleum coke would not be expected to undergo
many of the HPV environmental fate pathways. Because petroleum coke is predominantly
elemental carbon and a hardened residuum, it would not be subject to photoivtic processes.
_ These substances do not contain hydrolysable chemical bonds, nor are they susceptible to

" biodegradation by microorganisms. Depending on the particle size and density of the material,
< terrestrial releases will become incorporated into the soil or transported via wind or surface water .
flow. If released to the aquatic environment, petroleum coke will either incorporate into sediment
orfloat on the surface, depending on the particle size and density in relation to water.

Ecotoxiclty:

Aquatic and terrestrial ecotoxicity tests were performed to assess the hazard of green petroleum
coke fo representative aquatic organisms and terrestrial soil-dwelling invertebrates and vascular
plants. Testing of selected terrestrial species was included bacause petroleum coke is
sometimes used in a manner that can result in exposure to terrestrial organisms. Aquatic
exposures were prepared as water accommodated fractions (WAFs) and attempts were made to
analyfically quantify specific organic.and inorganic constituents of petroleum coke in the WAF

- solutions. None of those constituents of petroleum coke were present in the WAF solutions at
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their analytical detection limits. Because a solubility level could not be established by analytical
means, aquatic toxicity test endpoints were presented as nominal WAF loading rates. Loading
rate refers to the total amount of petroleum coke added per unit volume of water to produce the
WAF. Similarly, endpoints of terrestrial toxicity tests were reported as nominal concentrations of
green petroleum coke in soil because constituents of petroleum coke could not be measured in
soil at the established exposure level.

Aquatic Hazard: Results of acute aquatic toxicity testing of three species were:

Fish (fathead minnow, Pimephales promelas): 96-h LLs; > 1000 mg/L
96-h NOELR = 1000 mg/L

Invertebrate (Daphnia magna). 48-h ELsy > 1000 mg/L
48-h NOELR = 1000 mg/L

Alga (Selenastrum capricornutum): 96-h EylLso > 1000 mg/L
96-h E/Lsp > 1000 mg/L
96-h NOELR < 1000 mg/L

Green petroleum coke has a low potential to cause adverse effects on the aquatic environment.

Terrestrial Hazard: Results of terrestrial toxicity testing resulted in the following:

Earthworm (Eisenia fetida): 14-d LCs, >1000 mg/kg
14-d NOEC = 1000 mg/kg

Terrestrial plant (corn, Zea mays). 21-d LCsy >1000 mg/kg
21-d NOEC = 1000 mg/kg

Terrestrial plant (radish, Raphanaus sativus). 21-d LCs, >1000 mg/kg
21-d NOEC = 1000 mg/kg

Terrestrial plant (soybean, Glycine max): 21-d LCso >1000 mg/kg
21-d NOEC = 1000 mg/kg

Green petroleum coke has a low potential to cause adverse effect on the terrestrial environment.

Human Health Effects:

Humans can be exposed to petroleum coke primarily via the dermal and inhalation routes. The
majority of the existing animal toxicity studies have been conducted on green coke which has a
higher volatile matter content than calcined coke. Due to the physical-chemical characteristics of
coke described above, and the lack of systemic toxicity observed in a mouse lifetime dermal
study, inhalation was considered to be the route of exposure with the greatest potential to
demonstrate hazard. The majority of the mammalian health data provided in this report describe
inhalation studies.

Acute Toxicity: There are no single dose acute studies on petroleum coke. Repeated-dose
inhalation studies on green coke demonstrated a low degree of toxicity with no treatment-related
deaths. Based on the OECD 421 Reproductive/Developmental Toxicity Screening Test (see
below}, the acute inhalation LCs, for both green and calcined coke is estimated to be > 300
mg/m”. Petroleum coke has a low acute toxicity hazard potential.

Repeated-Dose Toxicity: No Screening Information Data Set (SIDS) guideline repeated-dose
studies have been conducted on petroleum coke. Two-year carcinogenicity/chronic toxicity
studies on green coke have been conducted in rats and monkeys. Inhalation of petroleum coke in
these two studies caused inflammatory and non-oncogenic proliferative changes in the nose and
lungs in rats, but not monkeys. These portal-of-entry effects were considered to be non-specific
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responses of the respiratory fract to high concentrations of insoluble particles rather than
compound specific-induced effects, and are supported by the lack of systemic toxicity observed in
the two-year animal studies. Using resulis of two-year chronic toxicity/carcinogenicity studies in
rats and monkeys, a conservative estimate of the portal-of-entry repeated-dose LOAEL was <10
mg/m®, and the inhalation repeated-dose systemlc NOAEL was estimated to be >30 mg/m°.
Additionally, green coke was not carcinogenic in rats or monkeys at 30 mg/m” (the highest
concentration tested). Petroleum coke re_peated-dose hazard potential is low.

In Vitro Genetic Toxicity — Gene mutation: Green coke was not mutagenic in standard in vifro
genetic toxicity tests in bacteria and mammalian cells. However, when tested in a modification of
the Salmonelfa bacterial mutagenicity assay developed for petroleum substance testing, the
dimethyl sulfoxide {DMSO) extracts of petroleum coke were mutagenic.

In Vivo Genetic Toxicity: Green coke has been evaluated in three inhalation studies for the ability
to produce chromosome aberrations in a bone marrow cytogenetics assay. In the first study, no
aberrations were observed in rats after 20 days of exposure to 10 or 40 mg/m® petroleum coke. In
a second study, an increase in chiromosomal abnormalities was seen after 5 days of treatment at
the same exposure concentrations used in the first study. However, it was later determined that
the slides from the second study had been misread, and that the results from the second study
should be considered inconclusive. To resolve uncertainty, a third in vivo cytogenetics study was
conducted on bone marrow from male and female rats in the chronic inhalation study.
Chromosomal aberrations were not seen in this thlnd study after 5 days, 12 months or 22 months
of exposure to petroleum coke at 10 or 30 mg/m°. The weight of the evidence from these three
" studies indicates that green coke was not genotoxic in i vivo bone marrow chromosome
cytogenetic assays. Petroleum coke has a low potential to cause genetic toxicity based on in vivo
testing. :

Reproductive and Developmental Toxicity. No reproductive or developmental effects were
observed in an OECD 421 Reproductlve!Developmentai Toxicity Screening Test at green coke
concentrations up to 300 mg/m® (the highest concentration tested). The parental systemic toxicity,
reproductive toxicity, and developmental toxicity NOAELSs were all > 300 mg/im°. The reproductive
and developmental foxicity hazard potential for petroleum coke is low.

Camfnogemc:ty Petroleum coke was not carclnogemc in three carcinogenicity studies. Rats and
monkeys were exposed via inhalation five days/week for two years to 0, 10, or 30 mg/m”’ green
coke. No excess cancers were observed. Ina lifetime skin painting study, mice were exposed fo
0 or 100 pl of 250 mg/mL green coke and no excess skin or visceral cancers were observed.

Conclusions: Based on the data summarized above and discussed in greater detail in the body
of this document, both green coke and calcined coke (using read-across from green coke) have a
low potential for inducing adverse effects to the environment and, with the exception of non-
compound-speclfic, insoluble partlcle portal-of-entry effects, to human health. :
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1 DESCRIPTION OF PETROLEUM COKE

Petroleum coke is produced through the thermal decomposition of heavy petroleum
process streams and residues. The three most common feedstocks used in coking
operations are 1) reduced crude (vacuum residue), 2) thermal tar, and 3) decant oil
(catalytically cracked clarified oil) (Onder and Bagdoyan, 1993). These feedstocks are
heated to thermal cracking temperatures and pressures (485 to 505°C at 400 kPa) that
create petroleum liquid and gas product streams. The material remaining from this
process is a solid concentrated carbon material, petroleum coke (Ellis and Paul, 2000b;
EC, 2003).

Petroleum cokes can be categorized as either green or calcined coke. The initial product
of the coking process, green coke, is used as fuel, in gasification and metallurgical
processes, or as feedstock to produce calcined coke. Calcined coke is produced when
green coke is treated to higher temperatures (1200 to 1350°C). The primary use of
calcined coke is in making carbon anodes for the aluminum industry. Other uses include
making graphite electrodes for arc furnaces, titanium dioxide, polycarbonate plastics,
steel, carbon refractory bricks for blast furnaces, packing media for anode baking
furnaces, and material for cathodic protection of pipelines (Ellis and Paul, 2000a; EC,
2003).

13, Composition and Structure

Petroleum coke is composed primarily of elemental carbon organized as a porous
polycrystalline carbon matrix. In green coke, the pores of the matrix are filled with a
hardened residuum remaining from the coker feed (Al-Haj-lbrahim and Morsi, 1992; Al-
Haj-Ibrahim and Ali, 2005). This residuum is referred to as volatile matter’ (sometimes
referred to as residual hydrocarbon) because it distills off during the calcining process
(Al-Haj-Ibrahim and Ali, 2005; ASTM International, 2004a). Volatile matter consists of the
heavy hydrocarbons remaining from the feedstocks that have not undergone complete
carbonization (EC, 2003). Green coke normally contains between 4% and 15% volatile
matter, but can contain up to 21% (CONCAWE, 1993; Al-Haj-lbrahim and Morsi, 1992;
IUPAC, 1995). The temperature of the coking drum as well as cycle time and drum
pressure all affect the amount of volatile matter in green and calcined coke (Ellis and
Paul, 2000b). Because of the lower temperature used in its production, green coke
contains higher levels of volatile matter than calcined coke.

The specific chemical composition of any given batch of petroleum coke is determined by
the composition of the feedstocks used in the coking process, which in turn are
dependent upon the composition of the crude oil and refinery processing from which the
feedstock is derived (Al-Haj-lbrahim and Morsi, 1992; CONCAWE, 1993; Dalbey et al.,
1998; Ellis and Paul, 2000b). Cokes produced from feedstocks high in asphaltenes will
contain higher concentrations of sulfur and metals than cokes produced from high
aromatic feedstocks (Onder and Bagdoyan, 1993). This is because asphaltenes contain
a disproportionate fraction of those heteroatoms (Onder and Bagdoyan, 1993; Siskin et
al., 2006). Most of the sulfur in coke exists as organic sulfur bound to the carbon matrix.
However, the structure of organic sulfur compounds in petroleum coke is largely
unknown, and no precise analytical methods are available to determine these structures
(Al-Haj-Ibrahim and Morsi, 1992). Other forms of sulfur found in coke include sulfates
and pyritic sulfur, but these rarely make up more than 0.02% of the total sulfur in coke
(Al-Haj-Ibrahim and Morsi, 1992). Metals, mainly vanadium and nickel, occur as metal
chelates or porphyrins in the asphaltene fraction (Ellis and Paul, 2000a,b). Some metals
are intercalated in the coke structure and are not chemically bonded, so they become

"olatile matter is hydrocarbons that are driven out of petroleum coke at 950°C (1742°F) under strictly controlled
conditions per ASTM method D 6374-99
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part of the ash and particulates (Ellis and Paul, 2000b). Metal concentrations in coke
normally increase upon calcining due to the weight loss from evolution of the volatile
matter (Lee ef al., 1997; Ellis and Paul, 2000a). In practice, however, calcined cokes
typically contain lower metal concentrations than many grades of green coke due to the
selection of low-metal green cokes for calcining (Lee et al., 1997).-.

Coking Processes an‘d Torminologf

Petroleum coke is formed from two basic réactions, dealkylat[on and dehydrogenatlon
{Onder and Bagdoyan, 1993).

Dealkylation — When high molecular weight compounds such as asphaltenes and
resins are subject to elevated temperatures in the coker unit, the resulting carbon
residue is a highly disordered and cross-linked structure. This is marked by a

. significant difference in the concentration of hydrogen atoms measured in the resin-
asphaltene feed and the formed coke. The carbon to hydrogen ratio increases from
‘a range of 8-10 in the feed to 20-24 in the coke. This amorphous character,
combined with high concentrations of impurities, render the ¢oke produced from
rasin-asphaltene compounds unsuitable for special applications.

Dehydrogenation — This mechanism depends on the dehydrégenation of heavy oils
with subsequent condensation of free radicals to form high molecular weight
compounds with high carbon-to-hydrogen ratios. The coke thus produced contains
fewer cross-linkages and has a more crystalline appearance than the resin-
asphaltene based coke. Coke formed from feedstocks such as thermal cfacker fars,
catalytic cracker slurry, and decant oll, which are high in aromatics and low in resin-
asphaltenes, is a premium grade product suitable for calcining and-graphitization.

Green coke can be produced by one of three processes: delayed, fiuid or flexicoking.
Delayed process coke is produced by a semi-continuous batch process and accounts for
more than 92% of total coke production in the United States (Pace Consultants Inc.,
2001). Fluid coke is produced by a continuous fluidized bed process. Fluid coke typically
contains less volatile matter than delayed process green coke but more than calcined
coke, and occurs as spherical gralns less than 1 cm in diameter (CONCAWE, 1993).
Flexicoke is produoed by a variant of the fluidized bed process in which most of the coke
(up to 97%) is converied to a low heating value (20 to 40 Btuw/scf) fuel gas for use at the
refinery where it was produced. Solid flexicoke has a smaller particle size than fluid coke
and is dustier due to its lower volatile matter content (CONCAWE, 1993 Roundtree,
1998). -

Depending on its physical form, green coke produced in delayed cokers may also be
classified as shot, sponge or needle coke. Shot coke occurs as small, hard spheres and
is derived from low API gravity and high asphaltene and resin petroleum precursors via
the dealkylation reaction mechanism. Sponge coke is the most common form 'of green
coke and it has a macroscopically amorphous appearance. Visibly, it has a dull black
color and a porous consistency with walls and pores that vary in size. Itis normally
derived from virgin petroleum feedstocks, which contain large numbers of cross linkages.
Gas bubble percolation inside the coke drum may also account for generation of some
sponge coke. In reality, sponge coke is-a mixture of shot and needle coke structures.
Needle coke appears as silver-gray colored ocicular structures (ribbon-like, crystalline
needles} and is derived from feedstocks with high aromatic hydrocarbon content via the
dehydrogenation reaction mechanism (Lee ot al., 1897; Ellis & Paul, 2000b).

Calcined coke is produced from green coke by a process of further heating' at
temperatures in excess of 1200°C (CONCAWE, 1993). Most.uses other than for fuel or
gasification require green coke to be calcined in order to improve its properties. The
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process of calcining removes moisture, reduces the volatile matter to less than 0.4%,
increases the density of the coke structure, increases physical strength, and increases
the electrical conductivity of the material (Ellis and Paul, 2000a). When green coke is
calcined, devolatilization of volatile matter occurs at 500 to 1000°C. Heating further to
1200 to 1400°C causes additional dehydrogenation, some desulfurization, and coke
structural shrinkage (densification) (Ellis and Paul, 2000a). The result is a hard, dense
substance with low hydrogen content, a low coefficient of thermal expansion, and good
electrical conductivity. These properties along with low metals and ash contents make
calcined petroleum coke highly desirable for use in the aluminum smelting industry (Ellis
and Paul, 2000a). Calcined coke is characterized as either anode-grade coke or graphite
needle-grade coke depending upon its physical and chemical characteristics, with
needle-grade coke having a higher purity (i.e., lower ash, sulfur, and metals contents
(Lee et al,, 1997) than anode-grade coke, which is used in electric furnaces in aluminum
and steel smelting. The physical characteristics of petroleum coke are important in
determining the suitability of a coke sample for a specific use. These characteristics are
typically the real and bulk densities and, in the case of anode and needle grade coke, the
resistivity and coefficient of thermal expansion. Fuel grade coke may also be
characterized by its fuel value (Btu/Ib).

Green coke and calcined coke are covered by two separate definitions of petroleum coke
in the Chemical Abstract Service and EINECS Registry systems. They are: Petroleum
coke and Coke (petroleum) calcined. The definitions of these substances are listed in
Appendix 1.

Analytical Characterization

Physical and compositional characteristics considered important in petroleum coke
include weight % ash, weight % sulfur, weight % volatile matter, nickel (mg/kg), and
vanadium (mg/kg) (Lee et al., 1997). Examples of selected physical and compositional
characteristics between fuel grade green and aluminum grade calcined coke are shown
in Table 1.

Table 1’

Comparison of Green and Calcined Coke Composition
Properties” Fuel-Grade Green Anode-grade calcined
Coke Coke
Sulfur (Wt%) 25-55 1.7-3.0
Ash (Wt%) 0.1-0.3 0.1-03
Nickel (ppm) N.D.” 165 — 350
Vanadium (ppm) 200 — 400 120 — 350
Volatile matter (wt%) 9-12 <0.25
Bulk density (g/cm3) N.D. 0.80
Real density (g/cm3) N.D. 2.06

'From Lee et al.,, 1997

*The above values are given for illustration and may vary depending upon the
feedstock or crude oil of origin

*Not determined

Analyses of green petroleum coke have measured various polyaromatic compounds
(PACs) and metals in neat samples. Organic solvent extracts of green petroleum coke
prepared for gas chromatographic analyses have revealed various parent and alkylated
polyaromatic hydrocarbons (CONCAWE, 1993; Dalbey, et al., 1998). Metals also have
been measured in neat green coke samples by X-ray fluorescence or inductively coupled
plasma spectroscopic methods (Ellis and Paul, 200a). Characterization data of green
coke test samples used in HPV testing confirmed low concentrations of both PACs and
metals in such preparations (Appendix B). In contrast, metals and selected PACs were
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not found in detectable concentrations in agueous WAF solutions used in aquatic toxicity
tests conducted for the HPV testing program (Wildiife International Ltd., 2006a-c).

* CATEGORY DEFINITION AND JUSTIFICATION

The petroleum coke category contains two substances (see Appendix 1 for full CAS
definitions);

Coke (pefroleun} [also known as green ccke] CAS # 64741-79-3
Coke (petrofeum),_ calcined ' CAS # 64743-05-1

These substances are grouped together in one category based on a similarity of their
manufacturing processeas, which results in similar physical chemical characteristics and
chemical composition, Green coke undergoes additional thermal processing to produce
calcined coke. The additional processing removes volatile matter and increases the
percentage of elemental carbon, which results in calcined coke having a lower potential
for toxicity. Therefore, the hazard potential for the petroleum coke category was
characterized by testing green coke, then readlng across’ from the green coke resulis to
calcined coke. )

TEST MATERIALS

Analytical data for green coke samples used in previous and new toxamty studies are
presented in Appendix B. :

3.2. NEW STUDIES

To select a sample of green coke for studies to fill data gaps® with the highest potential
for health and environmental effects, delayed green coke analytical data from a
database on U.S. coke dating since 1983 were evaluated (Pace Consultants, Inc.,
2001). Samples of green coke produced from the delayed coking process were selected
over cokes derived using the fluid or flexicoking processes because delayed green coke
constitutes 92% or more of the U.S. coking production (Pace Consultants, Inc., 2001),
and delayed green coke typically contains higher percentages of volatile matter
(CONCAWE, 1893). Specifically, data from 1998 and 1999 were evaluated for sulfur (wt
%), nickel (ppm), vanadium (ppm), and volatile matter (wt %). The 1999 dataset
contained data on over 92% of the coke produced in the U.S. that year. No single-
candidate refinery produced green coke with the highest content in all four properties, so
soime compromise was required for test material producer selection. Table 2
summarizes the ranges of sulfur, nickel, vanadium and hydrocarbon content for coke

- produced by the five candidate refineries and lists the coke quality data properties from
the candidate refinery selected to provide test material for studies to fill the HPV
endpoint data gaps (Pace Consultants Inc., 2001) -

Table 2"

2 OECD 203 Fish acute tomclty test; OECD 202 Invertsbrate acute toxicity test; OECD 201 Algal growth inhibition test;
OECD 208 Seedling emergence and growth of terrestrial plants QECD 207 Earthworm acute toxicity test; OECD 421
Reproduction/developmental toxicity test
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Comparison of Properties of Green Coke from Supplier Candidates and Selected
Green Coke Supplier for HPV Test Material

Property Five Candidate Refinery Coke Coke Quality for

Quality Ranges Refinery that
Provided HPV

Testing Sample

Value Percentile Value Percentile

Sulfur (Wt. %) 4.20 - 6.00 43 -93 5.75 86

Nickel (ppm) 250 - 500 50 - 90 300 58

Vanadium (ppm) 1,000 — 1,500 65 - 84 1,200 75

Volatile Matter (Wt. 10.0 -15.0 25-100 12.0 15
%)

' Pace Consultants Inc., 2001

Detailed analysis of the selected green coke test sample is provided in Appendix B.
PHYSICAL-CHEMICAL PROPERTIES

Petroleum coke is a product of extreme temperature and pressure treatments that
convert heavy petroleum feedstocks into a solid substance composed predominately of
carbon. Because of its structural and compositional characteristics, developing the
physical-chemical and environmental fate endpoints of the HPV program would not be
feasible using standard OECD testing methods.

Physical-Chemical Screening Information Data Set (SIDS)
The physical-chemical endpoints in the HPV chemicals program include the following:

Melting Point

Boiling Point

Vapor Pressure

Octanol/Water Partition Coefficient
Water Solubility

Green petroleum coke exists as a solid substance composed of predominately carbon in
a polycrystalline porous matrix. Approximately nine to 21% by weight of green petroleum
coke is volatile matter that it is driven off during calcinations. This substance exists in
green coke as a hardened residuum in the carbon matrix (Al-Haj-lbrahim and Morsi,
1992; Al-Haj-Ibrahim and Ali, 2005). Due to the extreme temperature and pressure under
which petroleum coke is produced, melting point, boiling point, and vapor pressure
measurements would not reveal meaningful data at ambient environmental conditions.

For similar reasons, measurements of partition coefficient and water solubility are not
possible for green petroleum coke. Partition coefficient and water solubility require
analytical measurements of the test substance in n-octanol and/or water. While selected
organic solvents have demonstrated an ability to extract some of the organic fraction from
the neat green coke (Dalbey ef al., 1998, Clayton Environmental Consultants, 1983;
Monarca et al., 1982; Kionne et al., 1987), attempts to measure selected hydrocarbon
compounds and inorganic components of petroleum coke in water extracts failed at the
detection limits of the analytical methods (e.g. 5 ug/L for the organic fraction, 0.4 pg/L to
200 pg/L for metals, and 5.1 mg/L for sulfur (Wildiife International, Ltd., 2007a-c).
Because components in green petroleum coke were insufficiently soluble in water,
neither water solubility nor partition coefficient measurements can be made.
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Conclusions: The HPV physical-chemical endpeints for green or calcined petroleum
coke either cannot be measured or would not provide meaningful data at ambient
environmental conditions. .

4.2. Assessment Summary for PhyslcaI-ChemlcaI Endpomts

Green petroleum coke is a complex mixture of mostty elemental carbon with inorganic
and organic constituents embedded in a solid poly-crystalline porous matrix. Under

: ambient environmental conditions, characteristics of melting point, boiling point, vapor
pressure, partition coefficient, and water solubility cannot be measured in either green or
calcined petroleum coke due to analytical limitations or the physical nature of petroleum
coke..

5. ENVIRONMENTAL FATE |
514. Environmental Fate Endpoints
5.1.1. Photodegradation
51.1.1. Direct

A prerequisite for direct photodegradation is the ability of one or more bonds within a
chemical to absorb ultraviolet (UV)/visible light in the 290 nm to 750 nm wavelength
range. Light wavelengths longer than 750 nm do not contain sufficient energy to break
chemical bonds, while wavelengths below 290 nm are shielded from the earth by the
stratospheric ozone layer (Harris, 1982a). Because petroleum coke consists of mostly
elemental carbon, there are no chemical bonds upon which direct or indirect
photochemical reactions may act. Photodegradation of residual constituents in petroleum
coke (e.g., metals and high molecular weight hydrocarbons) would not be expected to
take place. These substances are neither water-soluble nor volatile at ambient
temperatures, thus would not engage in direct or indirect photochemical reactions.
Therefore, direct photodegrédation is not an important fate process for petroleum coke.

5.1.1.2. Indirect

Indirect photedegradation occurs in the atmosphere when organic chemicals react with
photosensitized oxygen in the form of hydroxyl radicals. Atmospheric oxidation as a
result of hydroxyl radical attack is not direct photochemical degradation but an indirect
degradation process. Because petroleum coke consists mostly of elementa! carbon and
other residual constituents that are generally non-volatile at ambient temperatures,
indirect photodegradation is not an important fate process for petroleum coke.

Conclusion: Direct and indirect photodegradation are not important fate processes for
green or calcined petroleum coke.

5.1.2. Stability in Water

Hydrolysis of an organic molecule occurs when a molecule (R-X) reacts with water (H20)
to form a new carbon-oxygen bond after the carbon-X bond is cleaved (Harris, 1982b).
This reaction is referred o as nucleophilic substitution, where X is the leaving group
being replaced by the incoming nucleophilic oxygen from the water molecule. The
leaving group, X, must be a molecule other than carbon because carbon atoms lacks
sufficient elecfronegativity to serve as a good leaving group (i.e., carbon-carbon bonds
are too stable to be cleaved by nucleophilic substitution). Chemicals that have a potential
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to hydrolyze include alkyl halides, amides, carbamates, carboxylic acid esters and
lactones, epoxides, phosphate esters, and sulfonic acid esters (Harris, 1982b).

Petroleum coke is composed of elemental carbon and other components that are not
susceptible to nucleophilic substitution. Therefore, petroleum coke is not subject to
hydrolysis, and this fate process will not be an important degradative pathway in the
environment.

Conclusion: Hydrolysis is not an important degradative pathway for green or calcined
petroleum coke.

5.1.3. Transport Between Environment Compartments Fugacity/Distribution

Elemental carbon and the residual components are neither sufficiently water soluble nor
volatile in the environment to be evaluated by fugacity-based multimedia modeling. If
released to the environment, petroleum coke is expected to be chemically and physically
inert. Depending on the particle size and density of the material, terrestrial releases will
become incorporated into the soil or transported via wind or surface water flow. If
released to the aquatic environment, petroleum coke will either be incorporated into
sediment or float on the surface, depending on the particle size and density in relation to
water.

Conclusion: Green and calcined petroleum coke are expected to be chemically and
physically inert in the environment, with transport related to particle size and density in
relation to wind and water.

5.1.4. Biodegradation

Biodegradation occurs when microorganisms transform an organic molecule into carbon
dioxide, water, and energy. The reduction or oxidation of chemical bonds in an organic
molecule provides the energy and carbon to build new cell material. Petroleum coke is
composed mainly of elemental carbon which does not contain the chemical bonds that
microbes require for metabolism. Other constituents embedded in the carbon matrix
include inorganic substances and high molecular weight hydrocarbon compounds
remaining as residuum from the coking process. These constituents would not be
expected to be available for microbial degradation. Therefore, biodegradation is not
considered an important fate process for petroleum coke.

Conclusion: Biodegradation is not considered an important fate process for green or
calcined petroleum coke.

Assessment Summary for Environmental Fate

Green and calcined petroleum coke are complex mixtures of mostly elemental carbon
with inorganic and organic constituents embedded in the carbon matrix. In general, these
constituents do not contain the chemical bonds that engage in photolytic or hydrolytic
reactions. If released to the environment, petroleum coke would be expected to be non-
reactive and either disperse or remain in the environmental compartment to which it was
released.

Therefore, depending on factors such as particle size and density relationships of the
petroleum coke and environmental media, releases to terrestrial or aquatic environments
would result in incorporation of the material into soils/sediments or dispersal via
wind/water action. Biodegradation would not be an important fate process because the
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maijority of the constituents in petroleum coke do not contaln the chemlcal bonds needed
for microbial metabolism. .

ENVIRONMENTAL EFFECTS
AQUATIC TOXICITY
64.1. Aquatic Endpoints

The potential hazard of green petroleurn coke to freshwater aquatic erganisms was
assessed by testing a fish (Pimephales promelas), an invertebrate (Daphnia magna), and
an alga {Selenastrum capricornutum). All studies employed aqueous exposure solutions
prepared as water accommodated fractions (WAFs) in accordance with OECD
recommendations for testing complex mixtures having low water solubility {OECD,
2000a). Green coke used fo prepare the WAF solutions was milled and sieved to
approximately 2 mm grain size and was separated from the agueous phase following a
period of mixing. Under an aquatic spill scenario, adverse effects of petroleum coke on
aquatic organisms potentially could arise due to physical effects of coke particulate
matter on respiratory membranes of the organisms. The 2 mm grain size allowed the
segregation of the solid particles following the preparation of the WAF solufions.

Prior to testing, the test sample of green petroleum coke was.characterized for a series of
specific inorganic constifuents and predominantly un-alkylated polycyclic aromatic
hydrocarbons (PAH). A subset of those analytes and compounds were used as markers
in the WAF solutions during each aquatic toxicity test. Attempts to measure these
constituents in fresh and aged WAF solutions used in the three aquatic toxicity tests
showed their concentrations to be less than the minimum quantifiable limits for the
methods used (detection limifs were Spg/L for PAHs, 0.4 pg/l to 200 ig/L for metals, and
5.1 mg/L for sulfur). The aquatic toxicity test endpoints are presented as nominal WAF
loading rates. Acute effects on aquatic organisms are unlikely except at concentrations
above the solubility limits of the measured constituents. However, the solubility limits
colld not be defined in these tests because of the extremely low solubility of those
constituents from the coke matrix and the limits of the analytical methodology.

6.1.2. Acute Toxicify to Aquatic Vertebrates

. The test with the fathead minnow (P. promelas) was conducted following OECD (OECD,
1992) and EPA guidelines (US EPA, 1996a) as a 96-hour static-renewal limit test using a
negative control group and a single petroleum coke {green coke) WAF prepared at a
loading rate of 1000 mg/L. Each experimental group consisted of 30 fish divided among
three test chambers (10 fish/replicate). Test chambers were completely filled with no
headspace and sealed to mitigate potential loss of any component during the testing
period. Frésh WAF solutions were prepared daily and fish were transferred to the fresh
solutions after approx:mately 24, 48 and 72 hours of the 96-hour exposure penod
(Wildlife International Ltd., 2008a).

No mortality occurred, and no clinical signs of toxicity were evident among the fish of the
control and 1000 mg/L. WAF expaosure groups during the 96-hour exposure period. The
endpoints of the test were defined as follows:"

96-hour LLgy > 1000 m‘gll; (WAF nominal loading rate)

968-hour no mortality level = 1000 mg/L (WAF nominal loading rate)

96-hour NOELR = 1000 mgiL. (WAF nominal loading rate)
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Conclusion: The results of this study indicate that WAFs of green petroleum coke are
not acutely toxic to freshwater fish at the loading rate used in the test.

6.1.3. Acute Toxicity to Freshwater Invertebrates

The test with the freshwater invertebrate, Daphnia magna, was conducted following
OECD (OECD, 1984a) and EPA (US EPA, 1996b) guidelines as a 48-hour static-renewal
limit test using a negative control group and a single petroleum coke (green coke) WAF
prepared at a loading rate of 1000 mg/L. Each experimental group consisted of 30 D.
magna divided among three test chambers (10 animals/replicate). Test chambers were
completely filled with no headspace and sealed to mitigate loss of any component during
the testing period. Fresh WAF solutions were prepared after approximately 24 hours,
and animals were transferred to the fresh solutions (Wildlife International Ltd., 2006b).

No immobility occurred, and no clinical signs of toxicity were evident among the
invertebrates of the control and 1000 mg/L. WAF exposure groups during the 48-hour
exposure period. The endpoints of the test were defined as follows:

48-hour ELsy >1000 mg/L (WAF nominal loading rate)
48-hour no immobility level = 1000 mg/L (WAF nominal loading rate)
48-hour NOELR = 1000 mg/L (WAF nominal loading rate)

Conclusion: The results indicate that WAFs of green petroleum coke are not toxic to
freshwater aquatic invertebrates at the loading rate used in the test.

6.1.4. Acute Toxicity to Aquatic Plants

The test with the freshwater alga, Selenastrum capricornutum, was conducted following
OECD (OECD, 1984b) and EPA (US EPA, 1996¢) guidelines as a 96-hour limit test using
a negative control group and a single petroleum coke (green coke) WAF prepared at a
loading rate of 1000 mg/L. The WAFs were prepared in freshwater algal nutrient medium
and added to sterile 300-mL BOD bottles. Each bottle was inoculated with algal celis to
achieve an initial cell density of 5,000 cells/mL. BOD bottles were completely filled and
sealed to mitigate loss of any component during the test period. Bottles were incubated
under constant illumination, and cell densities were determined using a hemocytometer
and microscope from samples taken at 24, 48, 72, and 96 hours. Cell count data were
used to calculate the area under the growth curve (AUGC) and average specific growth
rate (p) (Wildlife International Ltd., 2006c).

Some slight inhibition of growth (AUGC) and growth rate (u ) were found in the 1000
mg/L WAF when compared to the control group at 72 hours (26% and 12%, respectively)
and at 96 hours (28% and 7.1%, respectively). Differences were noted as statistically
significant (p = <0.05), although no such effect was observed in prior range finding testing
of algae. The endpoints of the test were defined as follows:

72-hour Eplsg >1000 mg/L (WAF nominal loading rate)

72-hour E,Lgy >1000 mg/L (WAF nominal loading rate)

72-hour NOELR <1000 mg/L (WAF nominal loading rate)

96-hour ExLso >1000 mg/L (WAF nominal loading rate)
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86-hour ELsy >1000 mg/L {WAF nominal loading rate)

96-hour NOELR <1000 mg/L (WAF nominal loading rate)

Conclusion: The results indicate that WAFs of green petroleum coke may produce a
- slight growth inhibition in freshwater algae at the loading rate used in the test.’

TERRESTRIAL TOXICITY
6.2.1. Terrestrial Endpoints

Pefroleum coke is sometimeas used in a manner that can result in exposure to selected
terrestrial species. Forexample, it is used in soil as a grounding agent to protect
sensitive installations from lightning strikes (NLSI, 2002}, and it has been experimentally
used as an absorbent for the removal of crude oil from soils (Narayannan and Arnold,
1997). Therefore the potential hazards to terrestrial organisms were evaluated.

The hazards of green petroleum coke to terrestrial organisms were assessed by testing

an egrthworm (Eisenia fetida), and three species of terrestrial plants {corn, Zea mays;

radish, Raphanaus safivus, and soybean, Glycine max). Testing methods followed

- QECD and/or EPA guidelines. All studies were conducted as limit tests using single
maximum test concentrations of 1000 mglkg (dry weight) of green petroleum coke
incorporated into the scil. Petroleum coke used in terrestrial testing was milled to mean
particle size of 3.3 ym. The small particle size permitted the incorporation of the
substance in soil and maximized the potentlal for oontact between the coke particles and

- the test species.

Prior to testing‘,' the test sample of green petroleum coke was characterized for selected
inorganic constituents and predominantly un-alkylated polycyclic aromatic hydrocarbons
(PAH). It was anticipated that those analytes and compounds could be used as dose
verification markers when analyzed in the soil during each test. Subsequent analytical
method verification trials showed that the PAH markers were below analytical detection
limits, while the inorganic metals were not greater than soil background levels.
Therefore, all terrestrial effects tests were based on the nomlnal concentration of
petroleum coke in soil. . .

6.2.2. Toxicity to Terrestrial Planis

Toxnmty of green petroleum coke fo temestnal plants was evaluated in a 21-day limit test
using pefroleum coke at a concentration of 1000 mg/kg (dry weight) in soil. Un-treated
soil was used in the negative control group. Test methodology followed CECD (CECD
2000b) and EPA (US EPA 1996 d, e) guidelines. Corn (Zea mays), radish (Raphanaus
sativus), and soybean (Glycine max) were exposed to the scil-incorporated petroleum
coke and assessed for seedling emergence, survival, growth (measured as both seedling
height and above-ground dry weight), and seedling condition. The control and exposure
groups for each test species consisted of four replicate containers holding 1.87 kg (dry
weight) of soil and 10 seeds (Wildlife International Ltd., 2006d). .

Corn: No statistically significant differences (p > 0.05) were found for seedling
emergence, seedling survival, seedling height, or shoot dry weight between the dosed
and control groups. Condition scores revealed no treatment-related effects The results
for the test wlth corn were:

21—day Gk 1000 mg/kg (nominel concentration}

i}
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21-day NOEC = 1000 mg/kg (nominal concentration)

Radish: No statistically significant differences (p > 0.05) were found for seedling
emergence, seedling survival, seedling height, or shoot dry weight between the dosed
and control groups. Condition scores revealed no treatment-related effects. The results
for the test with radish were:

21-day LCso >1000 mg/kg (nominal concentration)

21-day NOEC = 1000 mg/kg (nominal concentration)

Soybean: No statistically significant differences (p > 0.05) were found for seedling
emergence, seedling survival, seedling height, or shoot dry weight between the dosed
and control groups. Condition scores revealed no treatment-related effects. The results
for the test with soybean were:

21-day LCso >1000 mg/kg (nominal concentration)
21-day NOEC = 1000 mg/kg (nominal concentration)

Conclusion: The results indicate that green petroleum coke is not toxic to terrestrial
plants at the concentration tested.

6.2.3. Toxicity to Soil Dwelling Organisms

Toxicity of green petroleum coke to earthworms (E. fetida) was evaluated following
OECD guidelines (OECD, 1984c) in a 14-day limit test using soil-incorporated petroleum
coke at a concentration of 1000 mg/kg (dry weight). Un-treated soil was used in the
negative control group. The test and control experimental groups consisted of four
replicate containers each holding 750 g of soil and 10 earthworms. During the 14-day
test, the earthworms were assessed for survival, burrowing behavior, general
appearance, and mean body weight (Wildlife International Ltd., 2006e).

No mortality occurred in any replicate of the control or the 1000 mg/kg treatment groups,
and in general, earthworms were normal in appearance. None of the earthworms of the
control or treatment groups showed any aversion to the soil or in soil burrowing behavior.
There were no statistical differences (p > 0.05) in earthworm body weight or change in
body weight when measured at the end of the test. The results of the test were defined
as follows:

14-day LCs, >1000 mg/kg (nominal concentration)
14-day no mortality concentration = 1000 mg/kg (nominal concentration)
14-day NOEC = 1000 mg/kg (nominal concentration)

Conclusion: The results indicate that green petroleum coke is not toxic to earthworms at
the concentration tested.

Assessment Summary for Environmental Effects

Petroleum coke (green coke) had no effects on aquatic vertebrates and invertebrates and
only a slight effect on algae at a WAF loading rate of 1000 mg/L. Petroleum coke did not
produce any adverse effects in earthworms and three species of terrestrial vascular
plants at 1000 mg/kg soil. Green coke is considered to have a higher potential to induce
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environmental effects than calcined coke due to green coke’s higher concentration of
volatile matter. In lieu of testing calcined coke, green coke testing resuits have been
conservatively extrapolated to calcined coke (see Table 3). Overall, petmleum coke has
an extremely low environmental hazard potenhai

HUMAN HEALTH ENDPOINTS

Humans are primarily exposed to petroleum coke via the dermal and inhalation routes
(CONCAWE, 1993). Due to the physical-chemical characteristics of coke described

-above (Section 1), and the lack of systemic toxicity observed in a mouse lifetime dermal

study (Wingate and Hepler, 1982), inhalation was considered to be the route of exposure
with the highest hazard potential. Consequently, the inhalation route of exposure was
used in the one new study (OECD 421 Reproductive/Developmental Toxicity Screening
Test) performed to fill HPV program data gaps for reproductive and developmental
endpoints. Similarly, the majority. of mammalian health data provided in this report are
from inhalation studies.

The majority of the existing animal toxicity studies have been conducted on green coke
which has a higher volatile matter content than calcined coke. There has been one
repeated-dose study of limited scope in which calcined coke was tested for comparison
to the green coke. Summary evaluations of the existing studies and the one newly
completed study are presented below. Results are summarized in Table 3.

Human Health Effects
f.‘l 1. Acute Toxicity
There are no single-dose foxicity studies available on either green or calcined coke.

In the OECD 421 Reproductive/Developmental Toxicity Screening Test described in
Section 7.1.2 below, male and female Sprague- Dawley rats were exposed for 6 h/day, 7
daysfweek to up to 300 mg/m° green coke in the two-week range-finding study and up to
300 mg/m® for a minimum of 35 days in the definitive study. No animals died prior to the
scheduled termination of the studies. Consequentiy, the acute inhalation LCz, for green
coke in rats is estlmated to be > 300 mg/m® (HLS, 2006).

A rapeated-dose lnhalatlon study was conducted to compare lung responses to green
and calcined coke (HLS, 1999). In this study, rats were exposed by nose-only inhalation
for five days to 50 mg/m® calcined coke or green coke. A silicon dioxide exposure group
was also used as a benchmark to judge the potential for the coke samples to cause lung
fibrosis. The average mass median aerodynamic particle sizes were 2.71 pm, 2.89 pm,
and 1.74 pm for green coke, calcined coke and silicone dioxide, respectively. Lung
response was evaluated by analysis of lung fluids at 7, 28 and 63 days after exposure.
No animals died prior to the scheduled sacrifice date. Both green and calcined coke
caused slight inflammatory responses in the lung, with the response to green coke being
slightly higher. There was no indication of a fibrogenic response from exposure to either
the green or calcined coke. The results from this study are consistent with results from
the rat and monkey inhalation studies and the OECD 421 Reproductive/ Developmental
Toxicity Screening Test described in more detail in section 7.1.2 below. Importantly, this
study demonstrated that effects observed with calcined coke were less severe than those
of green coke, thus supporting category read-across from green coke to calcined coke in
this category analysis document.

Conclusions: There are no single dose studies on green or calcined petroleum coke.
Repeated-dose and OECD 421 inhalation studies demonstrated a low degree of toxicity

12
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with no treatment-related deaths. Based on the OECD 421 study, the acute inhalation
toxicity of both green and calcined coke is estimated to be > 300 mgfm

7.1.2. Repeated-Dose Toxicity

Two-year whole-body inhalation toxicity studies of sponge-form delayed process green
coke were conducted in both Sprague-Dawiley rats and Cynomolgus monkeys (IRDC,
1985; Klonne et al., 1987). Both studies were conducted at concentrations of 10 and 30
ma/m" of green coke which had been micronized into fine particles to aid in aerosol
generation. The average mass median aerodynamic particle size of 3.1 £ 1.9 um was
stable over the entire exposure period. The animals were exposed 6 h/day, 5 days/week,
except holidays, for two years. Group sizes in the studies were four mature adult
monkeys per sex per control and exposed groups, and 150 rats per sex per control and
exposed groups. In life parameters evaluated for monkeys and rats included weekly
clinical observation, blood and clinical chemistry analyses prior to exposure and at 1, 3,
6, 12, 18, and 24 months, and comprehensive eye examinations at the same intervals
that blood chemistries were conducted. Ten rats/sex/group were pre-selected for
cytogenetic evaluation (results presented below under Section 7.1.3.2 for in vivo
genotoxicity) at five days, 12 months and 24 months of exposure; however due to high
mortality in control and exposed groups, only five to eight rats per group were evaluated
at 22 months, rather than 24 months. For rats, interim sacrifices were conducted at 5
days, 1, 3, 6, 12 and 18 months with terminal sacrifice at 24 months. Fasting body
weights and the weights of heart, lung plus trachea, liver, gonads, adrenals,
thyroid/parathyroids, kidneys, spleen and brain were recorded at each scheduled
necropsy. Thirty-one designated tissues from ten rats/sex in the control and high
exposure groups were examined microscopically after 3,6,12 and 18 months; all
remaining animals from control and high exposure level groups were evaluated after 24
months of exposure. All animals sacrificed in extremis or found dead were also
evaluated. Only lung plus trachea (at 12, 18 and 24 months) and nasal turbinates (at 24
months) were examined microscopically from rats in the 10 mg/m’ exposure group. All
monkeys were sacrificed after 24 months of exposure. The same 31 tissues were
evaluated microscopically in control and high dose groups; weights for the same organs
listed for rats were also obtained. Again, only lung plus trachea and nasal turbinates were
microscopically evaluated for monkeys in the 10 mgfm exposure group. There were no
treatment-related effects on body weights or mortality in rats or monkeys.

The only treatment-related effects reported from these chronic studies were for the lungs
in both rats and monkeys. There were dose-related increases in lung plus trachea
weights and inflammatory changes in the lungs in rat and monkey petroleum coke
exposed groups, accompanied by pigment accumulation (presumed to be test material)
in the lung and associated lymph nodes. The lung histological changes in treated rats
included pulmonary interstitial inflammatory responses with focal fibrosis,
bronchiolization, sclerosis, squamous alveolar metaplasia and the presence of keratin
cysts. The keratin cysts were considered to be an advanced stage of squamous alveolar
metaplasia but were not considered to be an oncogenic response. The severity of the rat
histological changes was related to the duration and concentration of exposure, and was
considered to be non-reversible. These lung effects in the rat are considered a non-
specific response of the lung to high concentrations of insoluble particles rather than
compound specific induced effects, also referred to as rat lung particle overioad, and are
unlikely to be relevant to humans (Snipes, 1995, Mauderly and McCunney, 1896). By
contrast, the primates exhibited lung and pulmonary lymph node pigment accumulation
(presumed to be test material) at both exposure levels as a result of phagocytosis by
pulmonary macrophages; however, inflammatory or metaplastic changes, as observed in
the rats, were absent. Petroleum coke was not found to be carcinogenic by the inhalation
route in either the rat or monkey study. In both rats and monkeys, the portal of entry
LOAEL was < 10 mg/m°, and the systemic toxicity NOAEL was > 30 ma/m”.

13



Page 092

" (EPA)

Although not a guideline repeated-dose toxicity study, the OECD 421
Reproductive/Developmental Toxicity Screening Test (described in Section 7.1.4)
provides additional evidence for the conclusion that petroleum coke has low repeated-
dose toxicity. Male and female Sprague- Dawley rats (12/sex/group) were exposed via
nose-only inhalation to 0, 30, 100 or 300 mg/m® micronized green coke with an average
mass median aerodynamic diameter of 2.2¢ um. All rats were exposed for 6 hiday, 7

- days/week for 2 weeks prior to mating. Males continued to be exposed for 28 days during
the mating and post-mating periods. During the mating period, females were exposed
until evidence of mating was observed or for 14 consecutive days. Once mated, female
rats were treated daily during gestation (days 0-19} until euthanized on post-natal day 4.
Viability, clinical observations, body weights, feed consumption, organ weights,
macroscopic and microscopic findings were evaluated. The only exposure-related effects
observed were portal-of-entry effects in the respiratory tract and associated lymphatic
system effects (see Reproductwe and Developmental section below). No systemic toxic
effects were observed. :

Additional support for the determination of low repeated-dose toxicity of petroleum coke
is provided by a lifetime mouse dermal carcinogenicity study conducted on four samples
of green coke and related substances (delayed process coke; fluid process coke; solid
condensed emissions from delayed coke process; and process water from delayed
process coke).. Each of the petroleum coke samples was micronized and suspended in

" mineral oil, and applied to mouse skin three times per week for two years (Wingate and
Hepler, 1982). Particle size was not provided in the assay or analytical reports. However,
rough measurements based on scanning electron micrographs of the micronized
particles indicate that particle size was uniform and approximately < 5 pm in diameter.
Groups of 25 male and 25 female C3H/HeJ mice were treated three times per week with
100 pl of 250 mg/mL test material dissolved in mineral oil. Body weights were taken once

" every two weeks, and clinical observation were made three times per week. Mice that
died or were sacrificed in a moribund condition were necropsied and examined for
oceurrence of neoplasms in the viscera. Histological examination was limited to site of
application and neoplasms found at necropsy. There were no freatment-related effects on,
survival or body weights. The number of visceral masses and other masses (other than
treatment site) in the treated animals were comparable to controls. The only effect

. observed in the mice was a thickening of the skin in the area of treaiment. None of the
coke samples caused skin cancer in this study.

Conclusion: The repeated-dose inhalation and dermal toxicity studies indicate low
systemic toxicity for green coke. In the inhalation studies there were portal-of-entry
inflammatory changes in the lung attributed to non-specific particle burden, rather than'a
specific response to petroleum coke. Based on results of the two-year stud:es in rats and
monkeys, the inhalation repeated-dose portal-of-entry LOAEL was < 10 mg/im’, and the
systemic NOAEL was > 30 mg/m°.

7.1.3. Genetic Toxicity

74.34.  InVitro

Both delayed and fluid process green coke were evaluated for bacterial mutagenicity in -
the standard bacterial mutagenesis test using Salmonelia fyphimurium strains TA 1538,
1537, 1538, 98 and 100, with and without metabolic acfivation (S-9 from Aroclor 1254-
induced Sprague-Dawley rats). The solvent used in these studies was dimethyl sulfoxide
{DMSO). None of the coke samples produced a positive response in any of the tested
strains at concentrations up to 10,000 ug/0.1 mL (Hazleton 1981 a, b).

As part of a workplace study on PAH concentrations and mutagenucuty of petroleum ooke. .
petroleum pitch, and airborne pamc:ulate matter, Monarca et &/, (1 982) tested petroleum
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coke in Salmonelia typhimurium strains TA 98 and TA 100. Petroleum coke was ground
in a mortar, then 50 grams were sequentially extracted with four solvents of increasing
polarity (benzene, chloroform, methanol and acetone). Samples were taken at each
extraction step, dried, weighed and dissolved in DMSO. The non-extractable residual
material (99.71% of starting material) was also tested as a DMSO suspension. The five
samples (four extraction steps & the non-extractable residue) were tested for mutagenic
potential in TA 98 and TA 100 at 0.1 — 4 mg/plate with and without metabolic activation
(liver -9 from Aroclor 1254 induced male Sprague-Dawley rats). The criteria for a
positive response were defined as the observations of a dose-related response and a
three-fold or higher increase in revertants per plate as compared to controls. By these
criteria, no mutagenic activity was observed in any of the coke solvent fractions or non-
extractable residue.

Green coke (sponge-form delayed process; same sample as used in the rat and monkey
two-year studies described in Section 7.1.2) was evaluated in a modified bacterial
mutagenicity assay (Dalbey et al., 1998; ASTM International, 2004b). It has been shown
previously that the standard bacterial assay is insensitive to certain classes of materials,
including petroleum substances (Blackburn et al., 1984; 1986). In the modified assay,
samples are typically dissolved in cyclohexane and subsequently extracted with dimethyl
sulfoxide (DMSO) to produce aqueous compatible solutions which readily interact with
tester bacteria. Additionally, hamster, rather than rat, liver homogenate (S-9) is used, and
only one bacterial strain tested, Salmonella typhimurium TA 98. In this particular study,
200 mg green coke was extracted with 1 ml DMSO and the extract tested with metabolic
activation. Green coke was positive in this assay with a mutagenicity index of 12.5.

Jongeneelen et al. (1989) tested four petroleum coke samples in a bacterial mutagenicity
assay. Samples were sonicated in DMSO for 30 minutes, and the resultant suspension
tested in Salmonella typhimurium strains TA 98 and TA 100 in the absence and presence
of Aroclor 1254-induced S-9 metabolizing system. All four petroleum coke samples
demonstrated a concentration-related doubling of the number of revertants as compared
to controls in both tester strains in the presence of S-8 (species of origin not specified),
and were therefore considered to be mutagenic by the study authors.

Delayed and fluid process coke samples were also evaluated in a mammalian cell
mutagenicity test using the L5178Y mouse lymphoma cells (Hazleton, 1981 a, b). The
tests were conducted on DMSO extracts of coke with and without metabolizing enzymes
in the assay system (S-9 from polychlorinated biphenyl-induced Sprague-Dawley rats).
Neither coke sample was mutagenic.

Conclusion: Green coke was not mutagenic in standard in vitro genetic toxicity tests in
bacteria and mammalian cells. However, when tested in a modification of the standard
bacterial assay developed for petroleum substance testing, DMSO extracts of petroleum
coke were mutagenic in the Salmonella mutagenicity assay.

7.1.3.2 In Vivo

Fluid process green coke was evaluated for its ability to produce chromosome
aberrations in a bone marrow cytogenetic assay (Hazleton, 1981b). Male Sprague—
Dawley rats were exposed via inhalation to concentrations of 0, 10 and 40 mglm
petroleum coke with a particle size of less than 5 um. Rats in the 10 mg/m® group were
exposed 6 h/day, 5 days/week for a total of 20 exposures. Rats in the 40 mg/m” were
exposed 6 h/day for 5 days only. Control rats were held for the full 28 days of the study
before assessment. The day after the last exposure, colchicine was administered to
inhibit mitosis and bone marrow was subsequently analyzed for chromosomal changes.
There were no treatment-related chromosomal effects in any treatment group as
compared to controls. Fluid process coke was not genotoxic in this study.
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Delayed process green coke was evaluated for its ability to produce chromosome
aberrations in a bone marrow cytogenetic assay (Hazleton, 1981a). Male Sprague-
Dawley rats were exposed via.inhalation o concentrations of 0, 10 and 40 mga‘m3
petroleum coke with a particle size of less than 5 um. Rats in the 10 mg/m® exposure
group were exposed 6 hiday, 5 daysiweek for a total of 20 exposures. Rats in'the 40
mg/m’ were exposed 8 hiday for 5 days only. Controf rats were held for the full 28 days
of the study before assessment. The day after the last exposure, colchicine was
administered. to inhibit mitosis and bone marrow analyzed for chmmosomal changes.
There were no treatment-related chromosomal effects in the 10 mg!m exposure group.
In the 40 mg/m® exposure group, there were significant increases in the number of
chromatid breaks, markers and total aberrations as compared to controls. The laboratory
later determiried that the slides had been inconsistently evaluated and misread in some
cases. This study was therefore considered to be technically flawed and inconclusive.

To resolve uncertainty, a third in vivo cytogenetics study was conducted on bone marrow
from male and female rats in the chronic inhalation study described in Section 7.1.2.
(IRDC, 1985; Klonne et al., 1987). Analysis was conducted on male and female .
Sprague-Dawley rats after exposure for five days, 12 months and 22 months to
concentrations of 0, 10 and 30 mglm delayed process green coke dust. There were no
significant differences from controls in chromosomal aberrations in any exposed animals -
at any of the three time points. Delayed process petroleum coke was not genotoxic under
these test conditions. :

Conclusion: The weight of the evidence from these three studies indit:ates that green
coke was not genotoxlc in.in vivo bone mairow chromosome cytogenehc assays.

7.1.4. Reproductwe and Deve!opmenta! Tox:clty

An OECD 421 Reproductive/Developmental Toxicity Screening Test (OECD, 1995) was
conducted on delayed process green coke (HLS, 2008). A two-week range finding study
was conducted to select exposure levels for the definitive study. Male and female
Sprague-DawIey rats (12/sex/igroup) were exposed via nose-only inhalation to 0, 30, 100
or 300 mg!m micronized green coke with an average mass median aerodynamic
diameter of 2.29 um. All rats were exposed for 8 hiday, 7daysiweek for 2 weeks prior to
mating. Males continued to be exposed for 28 days during the mating and post-mating
period. During the mating period, females were exposed until evidence of mating was
observed or for 14 consecutive days. Once mated, female rafs were treated daily during
gestation (days 0-19) until euthanized on post-natal day 4. Viability, clinical observations,
.body weights, feed consumption, survival, organ weights, macroscopic and microscopic
findings were evaluated in parental rats. Standard reproductive (mating indices,
pregnancy rates, male fertility indices, gestation length, number of implantation sites and
corpora lutea, pre- and post-implantation loss, pups per liter, live born and stillbom pups,
and incidence of dams with no viable pups) and developmental (pup physical
examination, viability, weight, 'sex ratio, liter survival mdlces and mean pup survival
indices) endpoints were evaluated

The only exposure-related parental effects observed weré portal-of-entry effects in the
respiratory tract and associated lymphatic system effects. Lungs from all test substance-
- treated rats were slightly to severely discolored black. Lung weights were increased in a
dose-related manner up to 37% in males and 58% in females. Inhalation of petroleum -
coke was associated with the presence of pigment deposits (presumed to be test
material) in the lungs, mediastinal lymph.nodes and nasal olfactory epithelium of most’
male and female rats, and in the lumens of the nasal turbinates and pharynx of male rats.
Test substance-related changes characterized by proliferative and/or inflammatory
responses were observed in the lungs in all test substance-exposed rats. In the

- mediastinal lymph nodes draining the lungs, hyperplasia of the paracortical T lymphocyte
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population accompanied the deposition of pigment. In the larynx, minimal squamous
metaplasia of the respiratory epithelium was also observed. These effects were
considered non-specific responses to high concentrations of insoluble particles rather
than compound-specific induced effects (Snipes, 1995). A parental portal-of-entry
NOAEL could not be determined since effects were observed at the lowest exposure.
The parental portal-of-entry LOAEL was < 30 mg/m®, the lowest concentration tested.

No parental systemic or reproductive toxicity was observed in either sex. There were no
treatment-related effects on the offspring. The parental systemic, reproductive, and
developmental NOAELs were > 300 mg/m”.

Conclusion: Based on the OECD 421 Reproductive/Developmental Toxicity Screening
Test, petroleum coke demonstrated low reproductive and developmental toxicity.

Parental systemlc toxicity, reproductive toxicity, and developmental toxicity NOAELs were
>300 mg/m®, which was the highest concentration tested.

Health Effects Other
7.21. Carcinogenicity

Petroleum coke was not carcinogenic in three carcinogenicity studies, which have
already been described in Section 7.1.2 Repeated-dose Toxicity. Rats and monkeys
were exposed via inhalation five days/week for two years to 0, 10, or 30 mglm petroleum
green coke and no excess cancers were observed. In a lifetime skin painting study, mice
were exposed three times per week to 0 or 100 ul of 250 mg/mL petroleum green coke
and no excess skin or visceral cancers were observed. Petroleum coke was not
carcinogenic via the inhalation and dermal routes of administration at the highest
concentrations tested.

Assessment Summary for Health Effects

Overall, petroleum coke has a low health hazard potential. Green coke is not acutely
toxic with an acute inhalation toxicity NOAEL estimated to be > 300 mg!rn Findings
observed in inhalation repeated-dose and chronic studies were confined to respiratory
system (portal-of-entry) inflammatory changes that were attributed to non-specific effects
of insoluble particles rather than petroleum coke-specific effects The repeated -dose
portal-of-entry LOAEL and systemic NOAEL were < 10 rngfm and > 30 mg!m
respectively. Green coke was not mutagenic in vitro in standard bacterial or mammalian
cell assays. Green coke was mutagenic in modified in vitro bacterial assays developed to
optimize detection of mutagenicity for certain classes of water-insoluble compounds that
are negative in the standard bacterial assay. Green coke was not genotoxic in in vivo
bone marrow chromosome cytogenetic assays. Green coke did not induce reproductive
or developmental toxicity at exposures up to 300 mglm The reproductive and
developmental toxicity NOAELs were > 300 mg/m’. Green coke was not carcinogenic in
two inhalation studies (rat and monkey; high exposure = 30 mg!rn ) and one mouse
dermal study (one exposure level only = 100 pl of a 250 mg/ml coke solution).

Green coke is considered to have a higher potential to induce health effects than calcined
coke due to green coke having higher levels of volatile matter as compared to calcined
coke. Green coke testing resuits have been conservatively extrapolated to calcined coke
in lieu of testing calcined coke. Results from green coke health testing and extrapolation
to calcined coke are summarized in Table 3 on the next page.
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8. MATRIX OF PETROLEUNM COKE CATEGORY DATA

PETROLEUM COKE CATEGORY DATA MATRIX

Table 3

Endpoint

Petroleum Coke {(Green)
CAS # 64741-79-3

Petroteum Coke
(Calcined)
CAS ¥# 64743-05-1

Physical-Chemical Properties

Melting Point

N/A®

N/A

Boiling Point

N/A

N/A

Vapor Pressure

N/A

N/A

Partition Coefficient

N/A

N/A

N/A

- NIA

Water Solubility

- Environmental Fate

Photodegradation

N/A

N/A

Stability in Water

N/A

N/A

Environ. Transport

N/A

N/A

Biodegradation

N/A

N/A

Environmental Effects

Acute Fish®

LLso > 1000 mg/L
NOELR = 1000 mg/L

Lo > 1000 mg/L
NOELR = 1000 mg/L.

Acute Daphnia

ELlsq > 1000 mg/L
NOELR = 1000 mg/L

ELso > 1000 mgiL.
NOELR = 1000 mg/L.

Algas

ElLsq = 1000 mg/L
NOELR < 1000 mg/L

" ELgo> 1000 mg/L’
NOELR < 1000 mg/L.

Terrestrial

LCso> 1000 mgrkg
NOEC = 1000 mglkg

LCso > 1000 mo/kg

- NOEC = 1000 mg/kg

Health Effects®

Acute®

LCso > 300 mgim®

Repeated-Dose
Systemic
Portal-of-entry

LCso > 300 mgir_n"

NOAEL > 30 mgfm
LOAEL < 10 mg/im®

'NOAEL > 30 mgim?

LOAEL <10 mg/m®

Genotoxicity, in vitro, bacterial
Standard assay
Modified assay (optimize organic
extractable compounds)

negative
positive

negative.
positive

(Genofoxicity, in vitro, non-bacterial

negative

negative

Genotoxicity, in vivo

Reproductive toxicity

negative
NOAEL > 300 mg/m”

negative
NOAEL > 300 mg/m”

Developmental toxicity

NOAEL > 300 mg/m”

NOAEL > 300 mg/m®

Carcinogenicity
Inhalation
Dermal

negative
negative

negative
negative

?N/A indicates that evaluation of endpoint is Not Applicable due to physical-chemical state.
Technlcal discussions are presented in text to address these endpoints as appropriate.

Gray shading indicates category read-across from green coke empirical data to calcined coke.
¢ lnhalatlon was the route of exposure unless otherwise indicated.

4 Yellow shading indicates values estimated from longer term studies




CATEGORY ANALYSIS CONCLUSIONS

It is appropriate for green coke and calcined coke to be grouped together in one
category. This grouping is justified based on their manufacturing processes, which result
in similar physical chemical characteristics and chemical composition. The hazard
potential for the petroleum coke category was characterized by summarizing existing
data, and testing delayed process green coke to fill in the data gaps identified in existing
data Green coke is considered to have a higher potential to induce environmental
and/or human effects than calcined coke due to its higher volatile matter. Therefore, the
green coke hazard study results have been conservatively extrapolated to calcined coke
in lieu of testing calcined coke.

Petroleum coke is a complex mixture of mostly elemental carbon with inorganic and
organic constituents embedded in the carbon matrix. In general, these constituents do
not contain the chemical bonds that engage in photolytic or hydrolytic reactions. If
released to the environment, petroleum coke would be expected to be non-reactive and
either disperse or remain in the environmental compartment to which it was released.
Therefore, depending on factors such as particle size and density relationships between
the petroleum coke and environmental media, releases to terrestrial or aquatic
environments would result in incorporation of the material in soils/sediments or dispersal
via wind/water action. Biodegradation would not be an important fate process because
the majority of the constituents in petroleum coke do not contain the chemical bonds
needed for microbial metabolism.

Petroleum coke has an extremely low environmental hazard potential. Petroleum green
coke demonstrated no effect on aquatic vertebrates and invertebrates, and only a slight
effect on algae at 1000 mg/L (WAF). Petroleum green coke did not produce any adverse
effects when tested against terrestrial soil-dwelling invertebrates and vascular plants at
1000 mg/kg soil.

Petroleum coke has a low health hazard potential. Green coke i Is, not acutely toxic. The
acute inhalation toxicity NOAEL was estimated to be > 300 mglrn Findings observed in
repeated-dose and chronic inhalational toxicity studies were confined to portal-of-entry
effects that are attributed to non-specific effects of insoluble particles rather than
petroleum coke-specific effects. The repeated-dose porlal-of-entry LOAEL and systemic
NOAEL were estimated to be < 10 mg/m’ and > 30 mg/m’, respectively. Green coke was
not mutagenic in vitro in standard bacterial or mammalian cell assays. Green coke was
mutagenic in modified in vitro bacterial assays developed to optimize detection of
mutagenicity for certain classes of compounds that are negative in the standard bacterial
assay. Green coke was not genotoxic in in vivo bone marrow chromosome cytogenetic
assays. Green coke did not induce reproductive or developmental toxicity at exposures
up to 300 mg/m®. The parental systemic, reproductive, and developmental toxicity
NOAELs were all > 300 mg/m°. Green coke was not carcmogenlc in two inhalation (rat
and monkey; highest exposure concentration was 30 mgim ) studies and one mouse
dermal study (one exposure level only equal to100 pl of a 250mg/mL coke solution).

Based on the data presented in this report, both green coke and calcined coke (using
read-across from green coke) have a low potential to cause adverse effects to the
environment, and, with the exception of non-compound-specific, insoluble particle portal-
of-entry effects, to human health.




_Page 098

(EPA)

REFERENCES

AIHA (American Industrial Hygiene Association). 2000, Risk Assessment Principles for
the Industrial Hygienist. American Industrial Hygiene Association Press, Fairfax, VA.

Altgelt, K.H. and Boduszynski, M. M. 1894, Cbmpositional Anatysis: Dream and Reality.
In: Composition and Analysis of Heavy Petroleum Fractions. Marcel Dekker, Inc. New
York, New York :

Al-Haj-Ibrahim, H. and B.l. Morsi. 1892. Desulfurization of Petroleum Coke: A Review.
Ind. Eng. Chem. Res., 321.:1835-1840.

Al- Haj Hbrahim, H. and M. M. Ali. 2005. Effect of the removal of sulphur and volatile
matter on the true den3|ty of petroleum coke. Periodica polytechnica ser. Chem. Eng ,
49(1):16-24.

APl (American Petroleum Institute). 1985. Petroleum Process Streams Terms Included in
the Chemical Substances Inventory Under the Toxic Substances Control Act (TSCA).
Health and Safety Regulation Committee, Task Force on Toxic Substances Control, API,
Washington, DC. 40 pp.

APl {American Petroleum Institute). 2007. Report of the PAC AnaIyS|s Task Group,
August 29. AP, Washington, DC ,

ASTM International. 2004a. Standard Test Method for Volatile Matter in Green
Petroleum Coke Quartz Crucible Procedure. D 6374 — 99 (Reapproved 2004).

ASTM international. 2004b. Standard Teét Method for Determining Carcinogenic
Potential of Virgin Base Qils in Metalworking Fluids. E 1687-04.

ASTM International. 2005. Standard Terminology Relating to Petroleum, Petroleum
Products, and Lubricants. D 4175-05.

Aveka, Inc. 2003. Report to the American Petroleum Institute on the Analysis of Particle
Size Distribution of Green Petroleum Coke. Order No. 5369, Aveka Incorporated,
Woodbury, Minnesota. 7 pp.

Blackburn, G.R., Deitch, R.A., Schreiner, C.A., Mehiman, M.A., and Mackerer, C.R. 1984.
Estimation of the dermal carcinogenic activity of petroleum fractions using a modified
Ames assay. Celf Biol. Toxicol., 1.67-80.

Blackburn, G.R., Deitch, R.A., Schreiner, C.A., and Mackerer, C.R. 1986. Predicting
carcinogenicity of petroleum distillation fractions using a modified Salmonella
mutagenicity assay. Cell Biol. Toxjicol., 2:63-84.

Chevron Products Company. 2003. Email Communication from M. Horten to P. Beatty
Reporting the Results of Metals Analysis of Green Petroleum Coke. .

Chevron Products Company. 2005. Emall Communication to R. White Reporhng the
Results of Metals Analysis of Green Petroleumn Coke. -

Clayton Environmental Consultants, Inc. 1983. Evaluation of appropriate methodologies
for measuring PNA exposures in the petroleum coking environment for the American
Petroleum Institute. API Health and Environmental Science Department Report 36-
30038, 268 pp. '




Page 099

(EPA)

CONCAWE. 1993. Petroleum Coke. Product Dossier No. 93/105, CONCAWE, Brussels.
16 pp.

Dalbey, W.E., G.R. Blackburn, T.A. Roy, S. Sasaki, A.J. Krueger, and C.R. Mackerer.
1998. Use of a surrogate aerosol in a preliminary screening for the potential
carcinogenicity of coal coated with No. 6 fuel oil. Am. Ind. Hyg. Assoc. J., 59:90-95.

EC (European Commission). 2003. Integrated Pollution Prevention and Control (IPPC);
Reference Document on Best Available Techniques for Mineral Oil and Gas Refineries.
490 pp.

Ellis, P.J. and C.A. Paul. 2000a. Tutorial: Petroleum coke calcining and uses of calcined
petroleum coke. Presented at the March 5-9, 2000, AIChE 2000 Spring National Meeting,
Atlanta, GA.

Ellis, P.J. and C.A. Paul. 2000b. Tutorial: Delayed coking fundamentals. Presented at the
March 5-9, 2000, AIChE 2000 Spring National Meeting, Atlanta, GA.

Harris, J. 1982a. Rate of aqueous photolysis. In: Handbook of Chemical Property
Estimation Methods. Chapter 8, Edited by W.J. Lyman, W.F. Reehl, and D.H. Rosenblatt.
McGraw-Hill Book Company, New York, NY, USA.

Harris, J. 1982b. Rate of hydrolysis. In: Handbook of Chemical Property Estimation
Methods. Chapter 7. Edited by W.J. Lyman, W.F. Reehl, and D.H. Rosenblatt. McGraw-
Hill Book Company, New York, NY, USA.

Hazleton Laboratories of America, Inc. 1981a. In Vitro and In Vivo Mutagenicity Studies;
Delayed Process Coke; (Petroleum coking sample 4-1-140). AP| Medical Research
Publication 28-30728.

Hazleton Laboratories of America, Inc. 1981b. In Vivo and In Vitro Mutagenicity Studies;
Fluid Process Coke; (Petroleum Coking Sample 6-1-468). AP| Medical Research
Publication 28-30726.

HLS (Huntingdon Life Sciences). 1999. Study No. 97-6119. Calcined coke (F284) &
green coke (F-285): fibrogenic screening study in the rat. Report submitted to ARCO 20
October 1999.

HLS (Huntingdon Life Sciences). 2006. Study No. 03-4246. Petroleum Coke:
Reproduction/Developmental Toxicity Screening Study in Rats via Nose-Only Inhalation
Exposures.

IRDC (International Research & Development Corporation). 1985. Chronic Inhalation
Toxicity Study of Petroleum Coke (Delayed Process) in Rats and Monkeys. API
Publication number 32-30234.

IUPAC (International Union of Pure and Applied Chemistry). 1995. Recommended
Terminology for the Description of Carbon as a Solid. Pure Appl. Chem. 67(3):473-506.

Jongeneelen, F.J., Anzion, R.B.M., Theuws, J.L.G., and Bos, R.P. 1989. Urinary 1-
hyroxypyrene levels in workers handling petroleum coke, J. Toxicol. Environ. Health,
26(1):133-136.




Klonne, D. R., Burns, J. M., Halder, C. A., Holdsworth, C. E. and Ulrich, C. E. 1987. ITwo
Year Inhalatlon Study of Petroleum Coke in Rats and Monkeys Am. J. Ind. Med
11:375-389.

Lancaster Laboratories, Inc. 2003. Report to Chevron Products Company on the Analysis
‘of Green Petroleum Coke. Lancaster Laboratories Incorporated, Lancaster,
Pennsylvania. § pgs.

Lancaster Laboratories, Inc. 2005. Report to Chevron Praducts Company on the Analysis
of Green Petroleumn Coke. Lancaster Laboratories Inoorporated Lancaster,
Pennsylvania. 7 pgs.

Lee, J. M., Baker, J.J., Murray, D., Llerena R., and Rolle, J.G. 1897. Quality analysis of
petroleum cokes and coals for export specift cattons required in use of seeclalty products
and utility fuels. Preprints of Symposia, Division of Fuel Chemistry, 214™ National
Meeting, American Chemical Society Volume 42(3):844-853.

Mauderly, J.L. and McCunney, R.L. (Eds.). 1996. Particle Overload in the Rat Lung and
Lung Cancer; lmplioatlons for Human Risk Assessment, Taylor and Francis, Washlngton
DC. -

Monarca, 8., Pasquini, R., Sforzolini, G.S., Viola, V., and Fagioli, F. 1882. Application of
salmonella mutagenicity assay and determination of polycyclic aromatic hydrocarboons in. -
workplaces exposed to petroleum pitech and petroleum coke. /nt. Arch. Occup. Environ.
Health, 49:223-239.

Narayanan, P.S. and D.W, Amold. 1997. Remediation of Sucarmoochee Soil by
Agglomeration with Petroleum Coke. Adv. Environ. Res. 1(1):27-35.

NLSI {National Lightning Safety Institute). 2002. 21% Century Lightning Safety for
Explosives Facilities. Web URL: hitp://www.lightningsafety.com -

OECD (Organization for Economic Cooperation and Development) 1984a. OECD
Guideline 202: Daphnia sp. Acute Immobilization Test and Reproduct:on Test. Adopted 4
April 1984, Paris. _ ,

OECD (Crganization of Economic Cooperation and Development). 1984b. OECD
Guidelines 201: Algal; Growth Inhibition Test. OECD Guideline for Testlng of Chemicals.
Paris.

QECD {(Organization for Economic Cooperatlon and Development). 1984c. OECD
Guideline 207: Earthworm, Acute Tox;c;ty Tests. Organlzatqon for Economic Cooperation
- and Development. Paris.

OECD (Organization for Economic Cooperation and Development) 1992. OECD
Guideline 203: Fish, Acute Toxicity Test. Paris.

OECD (Crganization for Eoonomic'Cooperation'and Development). 1995. OECD
Guideline 421: Reproductive/Developmental Toxicily Screening Test. Paris.

QOECD {Organization for Economic booberétion and Developmient). 2000a. Guidance
Document on Aquatic Toxicity Testing of Difficult Substances and Mixtures. OECD Series
on Testing and Assessment No. 23 ENVAIM/MONO (2000) 8, Paris, France.

QECD (Orgamzatlon for Economic Coopération and Development). 2000b. Proposal for
Revision of Guideling 208; Terrestrial Non-Target Plant Tests. Paris. '




Page 101

(EPA)

OECD (Organization for Economic Cooperation and Development). 2007. Manual for
Investigation of HPV Chemicals. www URL:
http://www.oecd.org/document/7/0,3343 en_2649 201185_1947463_1_1_1_1,00.html

Onder, H. and E.A. Bagdoyan. 1993. Everything You Wanted to Know About Petroleum
Coke, A Handbook. Allis Mineral Systems, Kennedy Van Saun. 131 pp.

Pace Consultants Inc. 2001. U.S, Delayed Coker Petroleum Coke Quality Survey 1998-
1999. Prepared for the American Petroleum Institute, February, 2001.

Roundtree, E.M. 1998. EXXON Flexicoking Includmg Fluid Coking. Pgs 12.3-12.24 in
Handbook of Petroleum Refining Processes, 2™ Edition (Meyers, R.A., ed.)

Siskin, M., S.R. Kelemen, C.P. Eppig, L.D. Brown, and M. Afeworki. 2006. Asphaltene
molecular structure and chemical influences on the morphology of coke produced in
delayed coking. Energy & Fuels, 20:1227-1234.

Snipes, M. B. 1995. Pulmonary Retention of Particles and Fibers: Biokinetics and
Effects of Exposure Concentrations. In McClellan , R.O. and Henderson, R.F. (Eds.),
Concepts in Inhalation Toxicology, 2™ ed. Taylor&Franms Washington, DC, pp. 225-
248.

Speight, J. G. 2007. The Chemistry and Technology of Petroleum. Fourth Edition. CRC
Press. Boca Raton, FL.

US DOE (U. S. Department of Energy). 2007. Glossary, Energy Information
Administration: Official Energy Statistics from the U.S. Government. www URL:
http://www.eia.doe.gov/glossary/index.html.

US EPA (U.S. Environmental Protection Agency). 1994. Methods for Derivation of
Reference Concentrations and Application of Inhalation Dosimetry. EPA/600/8-90/066F.

US EPA (U.S. Environmental Protection Agency). 1996a. Series 850 — Ecological Effects
Test Guidelines (draft), OPPTS Number 850.1075: Fish Acute Toxicity Test, Freshwater
and Marine.

US EPA (U.S. Environmental Protection Agency). 1996b. Series 850 — Ecological Effects
Test Guidelines (draft), OPPTS Number 850.1010: Aquatic Invertebrate Acute Toxicity
Test, Freshwater Daphnids.

US EPA (U.S. Environmental Protection Agency). 1996c¢. Series 850 — Ecological Effects
Test Guidelines (draft), OPPTS Number 850.5400: Algal Toxicity, Tiers | and Il.

US EPA (U.S. Environmental Protection Agency). 1996d. Series 850- Ecological Effects
Test Guidelines (draft), OPPTS Number 850.4100: Terrestrial Plant Toxicity, Tier |
(Seedling Emergence).

US EPA (U.S. Environmental Protection Agency). 1996e. Series 850- Ecological Effects
Test Guidelines (draft), OPPTS Number 850.4225: Seedling Emergence, Tier Il.

US EPA (U.S. Environmental Protection Agency). 1996f. Series 870- Health Effects Test
Guidelines, OPPTS Number 870.3550: Reproduction/Developmental Toxicity Screening
Test.




Page 102

~ (EPA)

US EPA (U.S. Environmental Protection Agency). 1999. Determining the Adequacy of
Existing Data. www URL: http:/iwww.epa. gow'chemrtkidatadf n!htm

US EPA (U.S. Environmental Protection Agency). 2002, A Review of the Reference Dose
and Reference Concentration Processes Report EPN630!P—02!002F Risk Assessment
Forum, U.S. EPA, Washington, DC.

US EPA (U.8. Environmental Protectlon Agency) 2007 Development of Chemlcal
Categories in the HPY Challenge Program. www URL:.
hitp:/fww.epa.gov/HPV/pubs/generalfcateguid.htm (updated November 28, 2007)

US NLM {U.S. National Library of Medicine). 2007. Integrated Risk Information System
. (IRIS). www URL: htt :/itoxnet.nim.nih.gov/ _—blﬂ!Sls!html en’?IRI

Wikipedia. (2007a). Def nition of elemental carbon WWW URL;
http: Hen wikipedia. orgfwlkliho‘laln Pag

Wklpedla (2007b) Definition of thermal decomposmon wwaRL
fwiki/Main P _

Wildiife Intemational, Ltd. 2006a. Petroleum Coke: A 96-Hour Static-Renewal Acute
Toxicity Test with the Fathead minnow (Pimephales promelas). Final Report, Project No.
472A-1134.

Wildlife International, Ltd. 2006b.’ Petroleum Coke: ‘A 48-Hour Static-Renewal Acute
Immobilisation Test with the Cladocem (Daphma magna). Final Report, Project No.
472A-112.

Wildlife International, Ltd. 2006¢. Petroleum Coke ‘A 96-Hour Toxicity Test with the
Freshwater Alga (Selenastrum capricornutum). Final Report, Project No. 472A-114.

Wiidlife International Ltd. 20084. Petroleum Coke: A 21-Day Toxicity Test to Determine
the Effects of the Test Substance on Seedling Emergence and Growth of Terrestrlal
Plants. Final Report, Project No, 472-102,

Wildlife international Ltd. 2006e. Petrol_e_tifn‘ Coke: A 14-Day Acute.Toxieity Test with the
Earthworm (Eisenia fefida). Final Report, Project No. 472-101.

Wingate, D. A. and Hepler, D l. 1882, “Carciﬁogenic Potential o_f‘PetroIeu'm Coke and
Process Products”. Report to American Petroleum Institute on Project 1402 by Elars
Bioresearch Laboratories, Inc., API-#PS-22-EBL (131/840).




LIST OF ABBREVIATIONS AND ACRONYMS

APl — American Petroleum Institute

BOD - biological oxygen demand

Btu/lb — British thermal unit per pound

Btu/scf — British thermal unit per standard cubic feet

AUGC - area under the growth curve

CASRNI/CAS #/CAS No. - Chemical Abstract Service Registry Number

°C - degrees Celsius

CONCAWE - Conservation of Clean Air and Water in Europe

d - day

DMSO - Dimethyl sulfoxide

EINECS - European Inventory of Existing Commercial Chemical Substances

ELs, — effective loading rate lethal to 50% of the test population

EylLso — effective loading rate that causes 50% reduction in algal cell biomass

E,Lso — effective loading rate that causes 50% reduction in algal growth rate

EPA/US EPA - United States Environmental Protection Agency

glem®— grams per cubic centimeter

h - hour

HLS — Huntingdon Life Sciences

HPV - High Production Volume

IRDC - International Research and Development Corporation

°K — degrees Kelvin

kPa - kilopascal

LCs — lethal concentration for 50% of the test population

LLsg — lethal loading rate for 50% of the test population

Loading Rate — total amount of test substance added to dilution water to
prepare water accommodated fractions (WAFs) for ecotoxicity testing

LOAEL - lowest observable adverse effect level

mg/kg — milligrams per kilogram

mg/L — milligrams per liter

mg/m"— milligrams per cubic meter

mL - milliliter

mm - millimeter

nm - nanometer

NOAEL — no observable adverse effect level

NOEC - no observable effect concentration

NOELR - no observable effect loading rate

OECD - Organization for Economic Cooperation and Development

OPPTS - US EPA Office of Prevention, Pesticides and Toxic Substances

PAC - Polycyclic aromatic compound

PAH - polycyclic aromatic hydrocarbon

PNA - polynuclear aromatic

ppm — part per million

SIDS - Screening Information Data Set

US EPA - United States Environmental Protection Agency

UV - ultraviolet

WAF — water accommodated fraction

wt% - weight percent

pg - microgram

pg/L — microgram/liter

> greater than

< less than

= equal to
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12. GLOSSARY

NOTE: The following terms are used in this document. To the extent possible definitions were
taken from relevant authoritative sources such as EPA, OECD, ASTM and IUPAC.

Bloavailability: The state of being capable of being absorbed and available to interact with the
metabolic processes of an organism. Typically a function of chemical properties, physical state of
the materal to which an organism is exposed, and the ability of the individual organism to
physiologically take up the chemical. Also, the term used for the fraction of the total chemical in the
en\nronmentat Whlch is available for uptake by orgamsms (AIHA 2000)

Calclned Coke: A petroleurn coke or ooal-denved pitch coke obtained by heat treatment of
green coke to about 1600° K. It Wlll normally have a hydrogen content of less than 0.1 wt.%.
(IUPAC 1995)

Carbonlzaﬂon The process by which solidresidues with increasing content of the element
carbon are formed from organlc material usually by pyrolysis in an inert atmosphére. (IUPAC
1995)

Catalytic Cracking: The refining process of breaking down the larger, heavier, and more
complex hydrocarbon molecules into simpler and lighter molecules. Catalytic c‘racking is
accomplished by the use of a cafalytic agent and is an effective process for increasing the yield of
gasoline from crude oil. Catalytic cracking processes fresh feeds and recycled feeds. (US DOE
2007)

Category Member: The individual chemical or substance enfities that constitute a chemlcal

category.

Category: A chemical category, for the purposes of the HPV Challenge Program, is a group of
chemicals whose physicochemical and toxicological properties are likely to be similar or follow a
regular pattem as a result of structural similarity. These structural similarities may create a
predictable pattern in any or all of the following parameters: physicochemical properties,
environmental fate and environmental effects, and/or human heaith effects. (US EPA 2007)

Dose: The amount of a substance available for interactions with metabolic processes or
biologically significant.receptors after crossing the outer boundary of an organism. The potential
dose is the amount ingested, inhaled, or applied to the skin. The applied dose is the amount
presented to an absorption barrier and available for absorption (although not necessarily having
yet crossed the outer boundary of the organism). .‘The absorbed dose is the amount crossing a
specific absorption barrier (e.g., the exchange boundaries of the skin, lung, and digestive tract)
through uptake processes, Internal dose is a more general term denoting the amount absorbed
without respect to specific absorption barriers or exchange boundaries. The amount of the
chemical available for interaction by an particular organ or cell is termed the delivered or
biologically effective dose for that organ or cell (US EPA 2002).

Dose-Response Relationship: The relatiohship between a quantified expesure {dose) and the
proportion of subjects demonstrating specific blologlcal changes in incidence orin degree of
change (response) {US EPA 2002).

Ecological Effects - all endpoints (OECD definitions)

Fish, Acute Toxicity Test: Ina four-day exposure, acute toxicity is defined by the LCsy,
the concentration of test substance in' water which kills 50% of the test population of figh.
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Test methodology is described in OECD Guideline 203, in OECD Guidelines for the
Testing of Chemicals.

Daphnia sp., Acute Immobilization Test: In a one or two-day exposure, acute toxicity
is defined by the ECso, the concentration of test substance in water which causes
immobilization to 50% of the test population of invertebrates. Test methodology is
described in OECD Guideline 202, Part 1, in OECD Guidelines for the Testing of
Chemicals.

Alga, Growth Inhibition Test: In a three-day exposure, growth inhibition is defined by
the ECso, the concentration of test substance in growth medium which results in a 50%
reduction in either alga cell growth or growth rate relative to a control group. Test
methodology is described in OECD Guideline 201, in OECD Guidelines for the Testing of
Chemicals.

Elemental Carbon: Elemental refers to the adjective form of the word, element. Thus for
example, in chemistry, it refers to matter composed of only one chemical element. Graphite and
diamond are types of elemental carbon. (Wikipedia 2007a
http:/len.wikipedia.org/wiki/Main_Page)

Endpoint: In the context of the EPA High Production Volume Challenge Program, an endpoint is
a physical-chemical, environmental fate, ecotoxicity, and human health attribute measurable by
following an approved test methodology (e.g., OECD Guidelines for Testing of Chemicals).
Melting point, biodegradation, fish acute toxicity, and genetic toxicity are examples of endpoints
that are measured by an approved test method. (US EPA 1999)

Environmental Fate Effects — all endpoints (OECD definitions)

Photodegradation: The photochemical transformation of a molecule into lower
molecular weight fragments, usually in an oxidation process. This process may be
measured by Draft OECD Guideline, * Phototransformation of Chemicals in Water — Direct
and Indirect Photolysis". This process also may be estimated using a variety of computer
models.

Stability in Water: This environmental fate endpoint is achieved by measuring the
hydrolysis of the test substance. Hydrolysis is defined as a reaction of a chemical RX
with water, with the net exchange of the group X with OH at the reaction center. Test
methodology for hydrolysis is described in OECD Guideline 111, in OECD Guidelines for
the Testing of Chemicals.

Transport Between Environmental Compartments: This endpoint describes the
distribution of a chemical between environmental compartments using fugacity-based
computer models. The results of the model algorithms provide an estimate of the amount
of the chemical within a specific compartment. The environmental compartments
included in many models are air, water, soil, sediment, suspended sediment, and aquatic
biota.

Biodegradation: Breakdown of a substance catalyzed by enzymes in vitro or in vivo. As
an endpoint in EPA's HPV program, biodegradation is measured by one of six
methodologies described in OECD Guidelines 301A-F, in OECD Guidelines for the
Testing of Chemicals.

Exposure: Contact made between a chemical, physical, or biological agent and the outer
boundary of an organism. Exposure is quantified as the amount of an agent available at the
exchange boundaries of the organism (e.g., skin, lungs, gut). (US EPA 2002).
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Feedstock: A refinery product that is used as the raw material for another process; the term is
also generafly applied to raw maten'als used in other industrial processes. (Speight 2007).

Female Matlng Index: Number of females with confirmed mating (sperm andfor vaglnal
plug¥number of females placed with males {HLS 2006)

Green coke (raw coke): This is the primary solid carbonlza'non product from high bo:lmg
hydrocarbon fractions obtained at temperatures below 900° K. It contains a fraction of matter that
can be released as volatiles during subsequent heat treatment at temperatures up to
approximately 1600° K. This mass fraction, the so-called volatile mattér, is in the case of green
coke between 4 and 15%, but it depends also on the heating rate. (IUPAC 1995).

'Hazard Assessment: The process of détermining whether exposure to an agent can cause an
increase in the incidence of a particular adverse health effect (e.g., cancer, birth defect) and -
whether the adverse health effect is likely to occur in humans (US EPA 2002).

Hazard Charactefizatior;: A description of the potential adverse health effects attributable to a
specific environmental-agent, the mechanisms by which agents exert their toxic effects, and the
associated dose, route, duration, and timing of exposure (US EPA 2002).

Hazard: A potential source of harm (US_E_PA 2002).

Health Effecis ~all endpdints_ (OECD definitions, uniess otherwise specified)

Acute Toxicity: The adverse effects occurring within a short time-frame of
administration of a single dose of a-substance, mulfiple doses given within 24 hours, or
uninterrupted exposure over a period of 24 hours or less. Exposure may be via oral,
dermal or inhalation routes as described in OECD Guidelines 401, 402, 403, and 420 in
OECD Guidelines for the Testlng of Chemucals :

Developmental Toxicity: Adverse effects on the developing organism that may resuit
from exposure prior to conception (either parent), during prenatal development, or
postnatally until the time of sexual maturation. The major manifestations of
developmental toxicity include death of the developing organism, structural abnormality,

- altered growth, and functional deficiency. (US NLM 2007) . _

Genetic Toxicity in vivo (Chromosomal Aberrations): The assessment of the
potential of a chemical to exert adverse effects through interaction with the genetic
material of cells in the whole animal. Genotoxicity may be studies in the whole animal
using methods described in OECD Guideline 475, in OECD Guidelines for the Testing of
Chemicals. :

Genetic Toxicity in vitro (Gene Mutations): The assessment of the potential of a
chemical to exert adverse effects through interaction with the genetic material of cells in
cultured mammalian cells. Genotoxicity may be studies in cultured cells using methods
described in OECD Guideline 476, in OECD Guidelines for the Testing of Chemicals.

Repeated Dose Toxicity: The adverse effects occurring due to repeated doses that
may not produce immediate toxic effects, but due to accumulation of the chemical in
fissues or other mechanisms, produoes delayed effects. Repeated dose toxicity may be
studied following methods described in OECD Guidelines 407, 410, or 412 in OECD
Guidelines for the Testing of Chemicals. .

Reproductive Toxlclty: The occurrence of biologically adverse effects on the
reproductive systems of females or males that may resuit from exposure to -
environmental agents. The toxicity may be expressed as alterations to the female or male

28




Page 107

(EPA)

reproductive organs, the related endocrine system, or pregnancy outcomes. The
manifestation of such toxicity may include, but not be limited to, adverse effects on onset
of puberty, gamete production and transport, reproductive cycle normality, sexual
behavior, fertility, gestation, parturition, lactation, developmental toxicity, premature
reproductive senescence, or modifications in other functions that are dependent on the
integrity of the reproductive systems. (US EPA 1996f)

Heavy Petroleum Process Streams: Petroleum streams boiling higher than approximately
650°F (345°C), including distillation residues and the absence of low-boiling components. (Altgelt
and Boduszynski 1994).

Lowest-Observed-Adverse-Effect Level (LOAEL): The lowest exposure level at which there
are statistically or biologically significant increases in frequency or severity of adverse effects
between the exposed population and its appropriate control group (US EPA 2002).

No-Observed-Adverse-Effect Level (NOAEL): The highest exposure level at which there are
no biologically significant increases in frequency or severity of adverse effects between the
exposed population and its appropriate control group; some effects may be produced at this level,
but they are not considered adverse or precursors to adverse effects (US EPA 2002).

Petroleum (crude oil): A naturally occurring mixture of gaseous, liquid, and solid hydrocarbon
compounds usually found trapped deep underground beneath impermeable cap rock and above
a lower dome of sedimentary rock such as shale; most petroleum reservoirs occur in sedimentary
rocks of marine, deltaic, or estuarine origin (Speight 2007).

Petroleum Coke: A solid, carbonaceous residue produced by thermal decomposition of heavy
petroleum fractions or cracked stocks, or both (ASTM 2005).

Polycyclic aromatic compound (PAC): PAC includes multi-ringed aromatic hydrocarbons in
which one or more atoms of nitrogen, oxygen or sulfur (a heteroatom) replace one of the carbon
atoms in a ring system. The PACs can be grouped according to the heteroatom they contain.
(API 2007)

Polycyclic Aromatic Hydrocarbon (PAH): A fused aromatic-ring compound consisting only of
carbon and hydrogen. Similar compounds include chrysene, pyrene, benzo[a]pyrene, perylene,
etc. Naphthalene, the simplest PAH consists of two fused benzene rings. (APl 2007]

Polynuclear Aromatic (PNA): This term is an obsolete term that is not recognized as valid by
either the International Union on Pure and Applied Chemistry or the American Chemical Society.
Historically, the term was used to describe the multi-ringed aromatic hydrocarbons now called
PAHSs. (API 2007]

Portal-of-Entry Effect: A local effect produced at the tissue or organ of first contact between the
biological system and the toxicant (US EPA 1994).

Read Across: Read-across can be regarded as using data available for some members of a
category to estimate values (qualitatively or quantitatively) for category members for which no
such data exist. (OECD 2007)

Residues: Residues, also called residua or resids, are those fractions which are non-distillable
under given conditions and remain at the bottom of a distillation tower. (Altgelt and
Boduszynski 1994).

Systemic Effects or Systemic Toxicity: Toxic effects as a result of absorption and distribution
of a toxicant to a site distant from its entry point (US EPA 2002).
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Target Organ: The biological organ(s) most adversely affected by exposure to a chemical or
physical agent (US EPA 2002).

Thermal Cracking: A refining process in which heat and pressure are used to break down,
rearrange, or combine hydrocarbon molecules. Thermal cracking includes gas oil visbreaking,
fluid coking, delayed coking, and other thermal cracking processes (e.g., flexicoking). {US DOE
2007)

Thermal Decompostion: Thermal decomposition is a chemical reaction where a chemical
substance breaks up into at least two chemical substances when heated, [Wi klpedfa 2007b
http:/fen.wikipedia.org/wiki'Main_Page]

Volatile Matter: The mass loss on heating expressed as a percent loss of the moisture free
sample used. Samples having a thermal history above 600° C are excluded. Volatile matter is
determined by measuring the mass loss of the coke when heated under the exact conditions of
the ASTM standard method D 6374 — 89). To ensure the sample is moisture free it is dried to a
constant weight at 95 to 105° C prior to the procedure. The procedure involves heating the
sample to 950 + 20 ¢ C for five minute periods to constant mass (+ 0.5 mg) (ASTM 2004a).
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APPENDIX A - Category Members

CAS No. EINECS No.

64741-79-3 265-080-3
Coke (petroleum)

A solid material resulting from high temperature treatment of petroleum fractions. It
consists of carbonaceous material and contains some hydrocarbons having a high
carbon-to-hydrogen ratio (API, 1985).

64743-05-1 265-210-9
Coke (petroleum), calcined

A complex combination of carbonaceous material including extremely high molecular
weight hydrocarbons obtained as a solid material from the calcining of petroleum coke at
temperatures in excess of 1,000°C (1800°F). The hydrocarbons present in calcined coke
have a very high carbon-to-hydrogen ratio (API, 1985).




Page 110

(EPA)

APPENDIX B — Corﬁpositlon of Green Coke Samples Used In Toxicology Studies

.Sample

Delayed Process Green Coke - 2003
Sample '

API] Sample
#4-1-140 2

Micronized Delayed Process Green
Coke —~ 1981 sample °

pellet

{inttial)’

pellet
{final)’

micro-
nized

{initial)

micro-
nized

(final)

Delayed Process

Coke

1981 Analysis

1984 Analysls

Average Mass Median
Aerodynamic Particle Size,
_pm

2000*

2.3/3.3*

2000*

' Elemental Analysis, % wt

Carbon

Hydrogen

Oxygen

Sulphur

Nitrogen

Other Analysis, % wt .
 8i02 :

Ash

Trace Metals, ppm

Al (aluminum)

As (arsenic)

B (boron)

Ba (barium)

Be (beryllium)
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Delayed Process Green Coke - 2003 AP| Sample Micronized Delayed Process Green
Sample ' #4-1-140° Coke — 1981 sample *

micro- | micro-
pellet pellet nized nized

Delayed Process
Sample (initial)* | (final)® | (initial) | (final) Coke 1981 Analysis 1984 Analysis

Bi (bismuth) <19.3 <29.6
Ca (calcium) 178 81.7 121.6 168.7
Cd (cadmium) <0.6 <14.8
Co (cobalt) <9.6 1.9 <14.8 1.7
Cr (chromium) <9.6 3.9 <14.8 46
Cu (copper) <11.6 1.8 <17.8 2.3
Fe (iron) 310 247 276.1
Hg (mercury)
K (potassium) <28.9 <44 4 20.5
Li (lithium) <9.6 <14.8 <1.16
| Mg (magnesium) 77.4 80.9 65.5
Mn (manganese) <19.3 . <29.6 7.3
Mo (molybdenum) <19.3 <29.6 16.0
Na (sodium) 133 114.6 99.0
Ni (nickel) 367.1 351.7 304.6
P (phosphorus) <19.3 30.3 25.0
Pb (lead) <19.3 <29.61 7.4
Pd (palladium) <6.9
Pt (platinum) ¢ 4.5
S (sulfur)

Sb (antimony)
Se (selenium)
Si (silicen)
Sn (tin)
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Delayed Process Green Coke - 2003 APl Sample Micronized Delayed Process Green
Sample * #4-1-140 Coke — 1981 sample *

micro- | micro-

pellet pellet nized nized

Delayed Process
Sample (initial)* | (final)® | (initial) | (final) Coke 1981 Analysis 1984 Analysis
Ti {titanium) 12.9 11T <14.8 14.4
V (vanadium) 1938 1569 1805 1580 ~ 145 140 130
Zn (zinc) ‘ 12.0 8.9 <14.8 11.2

Benzene Extract, % wt

PAHs, ppm
Naphthalene
1-methyl naphthalene

2-methyl naphthalene
Acenaphthene
Acenaphthylene
Fluorene
Phenanthrens
Anthracene

Pyrene

Fluroanthene
Benzofluorenes
Benzo{a)anthracene
Benzp(a,bianthrcene
Chrysens
Benzo{a)pyrene
Benzo{e)pyrene
Beno(b)fluocranthene
Benzo(k)fluoranthene




Page 113

(EPA)

Delayed Process Green Coke - 2003 APl Sample Micronized Delayed Process Green
Sample ' #4-1-140° Coke — 1981 sample °

micro- | micro-
pellet pellet nized nized

Delayed Process
Sample (initial)* | (final)® | (initial) | (final) Coke 1981 Analysis 1984 Analysis
Perylene ND
Methyl benzo(a)pyrene ND ND
Benzo(g.h.i)perylene ; y ; 439 120 167
Dibenzo(a.h)anthracene : 1 s ; ND NQ ND
Benzo(g.h,i)fluocranthene ND ND ND
Indeno(1,2,3-cd)pyrene
Dimethylbenz(a)anthracene ND
Methylbenzo(g.h.i)perylene 314
Coronene ND ND ND
Toxacology study(s) in which samples were used:

' OECD 203 Fish acute toxicity test; OECD 202 Invertebrate acute toxicity test; OECD 201 Algal growth inhibition test; OECD 208

Seedling emergence and growth of terrestrial plants; OECD 207 Earthworm acute toxicity test; OECD 421

Reproductlonldeve!opmental toxicity screening test

Mouse dermal carcinogenicity study, Salmonella assay; mouse lymphoma cell assay

* Rat chronic inhalation study; Monkey chronic inhalation study; Salmonella assay; Rat in vivo cytogenicity assay

s |n|tial refers to analyses conducted prior to initiation of the toxicology studies
5 final refers to analyses conducted following completion of the toxicology studies

ND = not detected

NQ = detected, but not quantifiable

Blank cells = analysis not performed

* values are average mean particle size

** size not measured; value estimated from scanning electron micrographs

References: Aveka, Inc., 2003; CONCAWE, 1993; Chevron Products Company, 2003, 2005; Lancaster Laboratories, Inc., 2003, 2005.
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¥.8. Environmental Protection Agency “ June 2011
Hazard Characterization Document

SCREENING-LEVEL HAZARD CHARACTERIZATION

Petroleum Coke Category

SPONSORED CHEMICALS
Petroleum coke, green  CASRN 64741-79-3
Petroleum coke, calcined CASRN 64743-05-1

The High Production Volume (HPV) Challenge Program'was conceived as a voluntary initiative
aimed at developing and making publicly available screening-level health and environmental
effects information on chemicals manufactured in or imported into the United States in quantities
greater than one million pounds per year. In the Challenge Program, producers and importers of
HPV chemicals voluntarily sponsored chemicals; sponsorship entailed the identification and
initial assessment of the adequacy of existing toxicity data/information, conducting new testing if
adequate data did not exist, and making both new and existing data and information available to
the public. Each complete data submission contains data on 18 internationally agreed to “SIDS”
(Screening Information Data Set'?) endpoints that are screening-level indicators of potential
hazards (toxicity) for humans or the environment. ' ;

The Environmental Protection Agency’s Office of Pollution Prevention and Toxics (OPPT) is
evaluating the data submitted in the HPV Challenge Program on approximately 1400 sponsored
chemicals by developing hazard characterizations (HCs). These HCs consist of an evaluation of
the quality and completeness of the data set provided in the Challenge Program submissions.
They are not intended to be definitive statements regarding the possibility of unreasonable risk of
injury to health or the environment.

The evaluation is performed according to established EPA guidance™ and is based primarily on
hazard data provided by sponsors; however, in preparing the hazard characterization, EPA
considered its own comments and public comments on the original submission as well as the
sponsor’s responses to comments and revisions made to the submission. In order to determine
whether any new hazard information was developed since the time of the HPV submission, a
search of the following databases was made from one year prior to the date of the HPV
Challenge submission to the present: (ChemlID to locate available data sources including
Medline/PubMed, Toxline, HSDB, IRIS, NTP, ATSDR, IARC, EXTOXNET, EPA SRS, etc.),
STN/CAS online databases (Registry file for locators, ChemAbs for toxicology data, RTECS,
Merck, etc.) and Science Direct. OPPT’s foeus on these specific sources is based on their being
of high quality, highly relevant to hazard characterization, and publicly available.

OPPT does not develop HCs for those HPV chemicals which have already been assessed
internationally through the HPV program of the Organization for Economic Cooperation and
Development (OECD) and for which Screening Initial Data Set (SIDS) Initial Assessment
Reports (SIAR) and SIDS Initial Assessment Profiles (SIAP) are available. These documents are
presented in an international forum that involves review and endorsement by governmental

' U.S. EPA. High Production Volume (HPV) Challenge Program; http://www.epa gov/chemrtk/index htm.

211.8. EPA. HPV Challenge Program — Information Sources; http://www.epa. govichemrtk/pubs/general/guidocs.htm. -
3U.S. EPA. Risk Assessment Guidelines; hitp://cfpub.epa.covincea/rafirafouid.cfin.




Page 115

(EPA)

U.S. Environmental Protection Agency June, 2011

Hazard Characterization Document

authorities around the world. OPPT is an active participant in these meetings and accepts these
documents as reliable screening-level hazard assessments.

These hazard characterizations are technical documents intended to inform subsequent decisions
and actions by OPPT. Accordingly, the documents are not written with the goal of informing the
general public. However, they do provide a vehicle for public access to a concise assessment of
the raw technical data on HPV chemicals and provide information previously not readily
available to the public.
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Chemlcal Abstract Service Reglstry Number - Sponsored Chemicals |
(CASRN) e o - 64741-79-3
cons B - 64743-05-1

. y B 8 $ o ahem | . Sponsored Chemicals
Chemical Abstract Index Name | Coke (petroleum)
C G ik : Coke (petroleum), calcined

Structural quml_ula-- w 3 ' See Appendix

. Summary

CASRN 64741-79-3 is a grayish-black, carbonaceous solid that is obtained from the heaviest
portions of crude oil. CASRN 64743-05-1 is a product derived from CASRN 64741-79-3 under
reducing conditions in kilns or hearths heated to over 1,200°C. These substances possess
negligible vapor pressure and negligible water solubility. Volatilization is negligible. The rate
of hydrolysis is negligible. The rate of atmospheric photooxidation is negligible. CASRN
64741-79-3 and CASRN 64743-05-1 both possess high persistence (P3) and low
bioaccumulation potentlal (B1).

A guideline study is not available for acuté inhalation toxicity; however, no mortality occurred
following five days of repeated inhalation exposure to CASRN 64741-79-3 (0.058 mg/L) or
CASRN 64743-05-1 (0.045 mg/L) in rats. No other data are available for CASRN 64743-05-1.
Repeated exposure to CASRN 64741-79-3 dust during a 2-year inhalation toxicity study
produced irreversible respiratory effects (chronic pulmonary inflammation and significantly
increased absolute/relative lung weights) in rats and primates (both sexes) at ali concentrations
tested. Histological examination revealed macrophage accumulation (with test article deposits),
focal fibrosis, bronchiolization, sclerosis and squamous alveolar metaplasia in rats at
concentrations > 0.01 mg/L; the NOAEC for systemic toxicity is not established. A combined

| reproductive/developmental toxicity screening test with CASRN 64741-79-3 dust showed no
reproductive or developmental effects following inhalation exposure in rats; however,
pulmonary inflammation (macrophage accumulation, lymphocyte hyperplasia and squamous
metaplasia of respiratory epithelium) was observed in all exposed parental animals. The
NOAEC for maternal toxicity is not established. The NOAEC for reproductive/developmental
toxicity is 0.30 mg/L (highest concentration tested). CASRN 64741-79-3 was not mutagenic in
bacteria or mammalian cells when tested in vitro and did not induce chromosomal aberrations in
mice following inhalation exposure in vivo. Repeated dermal exposure to CASRN 64741-79-3

3
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(as a 25% suspension in mineral oil) during a 2-year cancer bioassay produced acanthosis and
hyperkeratosis in mice; however, no neoplastic changes were observed.

Based on the category member CASRN 64741-79-3. the 96-h L.Cs for fish and the 48-h ECsp
for aquatic invertebrates are no effects at saturation. Based on the category member CASRN
64741-79-3, the 96-h ELs, for aquatic plants is greater than 1000 mg/L. (WAF nominal loading
rate). Based on the category member CASRN 64741-79-3, the 21-d terrestrial plants (corn,
radish and soybean) NOEC and the 14-d earthworms NOEC are no effects at saturation.

No data gaps for were identified under the HPV Challenge Program.
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The sponsor, the American Petroleum Institute (API) Petroleum HPV Testing Group, submitted
a Test Plan and Robust Summaries to EPA for petroleum coke on March 31, 2000. EPA posted
the submission on the ChemRTK HPV Challenge website on April 21, 2000
(http://www.epa.gov/chemrtk/pubs/summaries/ptricoke/c12563tc.htm). EPA comments on the
original submission were posted to the website on August 14, 2000. Public comments were also
received and posted to the website. The sponsor submitted updated/revised documents on
December 28, 2007, which were posted to the ChemRTK website on June 30, 2008. The
petroleum coke category consists of the following substances:

Coke (petroleum), “green coke” CASRN 64741-79-3

Coke (petroleum), calcined CASRN 64743-05-1

Category Justification

This category contains both green and calcined petroleum coke. The sponsor’s rationale for this
grouping is based on similarities in manufacture and processing. Their reasoning suggests that
as byproducts of oil refining processes (at high temperature and pressure), these substances share
similar physical-chemical characteristics that are expected to produce comparable toxicity. The
sponsor proposed use of test data for green petroleum coke in a read across approach to estimate
potential toxicities that may be associated with exposure to calcined petroleum coke. EPA
agrees that it is appropriate for green and calcined petroleum coke to be grouped in one category

and accepts the proposed read across approach for this hazard characterization.

1. Chemical Identity
1.1 Identification and Purity

Petroleum coke (both green and calcined) is a black solid produced by the high pressure thermal
decomposition of heavy (high boiling) petroleum process streams and residues. The specific
chemical composition of any given batch of petroleum coke is determined by the quality of
feedstocks used in the coking process. Green coke is the initial product formed during the
cracking and carbonization of feedstocks used to produce a substance with a high carbon-to-
hydrogen ratio. Green coke may undergo additional thermal processing at very high
temperatures to produce calcined coke. The additional processing required to form calcined coke
removes most of the remaining volatile matter (< 0.5%), thereby increasing the percentage of
elemental carbon and the relative abundance of metals. Compositional information on green
coke is shown in Table 6 of the Appendix.

1.2 Physical-Chemical Properties

The physical-chemical properties of coke (petroleum) “green coke” and coke (petroleum),
calcined are summarized in Table 1, while the environmental fate properties are provided in
Table 2. In general, most physical-chemical and environmental fate properties are not applicable
for these substances as they cannot be measured or estimated accurately.

5
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Coke (petroleum) “green coke™ and coke (petroleum), calcined are both grayish-black, solid
(carbonaceous) materials that are produced during the thermal conversion process with crude oil.
These substances possess negligible vapor pressure and negligible water solubility.

Table 1. Physical-Chemical Properties of Petroleum Coke'?

Property Coke (petroleum) Coke (petroleum), calcined
CASRN 64741-79-3 64743-05-1
Molecular Weight Complex mixture Complex mixture
Physical State Black-colored solid Black-colored solid
Melting Point Not applicable Not applicable
Boiling Point Not applicable Not applicable
Vapor Pressure <.000001 mm Hg (Negligible) Negligible
Dissociation Constant (pK;) Not applicable Not applicable
Henry's Law Constant Negligible Negligible
Water Solubility <0.0000001 g/L (Negligible) Negligible
Log Koy Not applicable Not applicable

' American Petroleum Institute Petroleum HPV Testing Group. 2007. Revised Robust Summary and Test Plan for
Petroleum Coke. Available online at http://www.epa.gov/chemrtk/pubs/summaries/ptricoke/c12563tc.htm as of
January 21, 201 1.

? Predel, H. 2005. Petroleum Coke. Ullmann’s Encyclopedia of Chemical Technology. Wiley Online Library.

2. General Information on Exposure

2.1 Production Volume and Use Pattern

The Petroleum Coke category chemicals had an aggregated production and/or import volume in
the United States greater than two billion pounds in calendar year 2005.

e CASRN 64741-79-3: 1 billion pounds and greater;
e CASRN 64743-05-1: 1 billion pounds and greater;

CASRN 64743-05-1:
No industrial processing and uses or commercial and consumer uses were reported for this
chemical.

CASRN 64741-79-3:

Non-confidential information in the TUR indicated that the industrial processing and uses for this
chemical include petroleum refineries as fuels. Non-confidential commercial and consumer uses
of this chemical include “other.”

232 Environmental Exposure and Fate

If released to soils, coke (petroleum) and coke (petroleum), calcined will become incorporated
into the soil, as they have no mobility. They are essentially inert: therefore, biodegradation,

6
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atmospheric photooxidation, and hydrolysis will be negligible. Volatilization is negligible.
These substances are not bioaccumulative. Coke (petroleum) and coke (petroleum), calcined
both possess high persistence (P3) and low bicaccumulation potential (B1).

. Table 2. Envmmmental Fate Propertles of Petroleum Coke'?
Property : Coke (petroleum) Coke (petroleum), calcmed
CASRN _ 64741-79-3 64743-05-1
Photodegradation Half-life Stable Stable
Hydrolysis Half-life Stable Stable
Biodegradation Stable Stable
Bioaccumulation Factor Not applicable Not applicable
Log Ko Not applicable Not applicable

Fugacity
(Level 111 Model)

Air (%)

Water (%)

Soil (%)

Sediment (%)

Persistence - P3 (High) P3 (High)
Bioaccumulation Bl (Low) ' Bl (Low)

! American Petroleum Institute Petroleum HPV Testing Group. 2007. Revised Robust Summary and Test Plan for
Petroleum Coke. Available online at hitp://www.epa gov/chemrtl/pubs/summaries/ptricoke/c12563tc.htm as of
January 21, 2011.

? Traditional environmental fate properties cannot be measured or accurately estimated for these substances;
however, it is assumed that these substances will be stable in the environment and non-bioaccumulative due to
their high molecular weight.

Not applicable Not applicable

Conclusion: Coke (petroleum) “green coke” is a grayish-black carbonaceous solid that is
obtained from the heaviest portions of crude oil. Petroleum (coke), calcined is a product derived
from coke {petroleum) under reducing conditions in kilns or hearths heated to over 1,200°C.
These substances possess negligible vapor pressure and negligible water solubility.
Volatilization is negligible. The rate of hydrolysis is negligible. The rate of atmospheric
photooxidation is negligible. Coke (petroleum) and coke (petroleum), calcined possess high
petsistence (P3) and low bioaccumulation potential (B1).

3. Human Health Hazard

A summary of health effects data submitted for SIDS endpoints is provided in Table 3. The table
also indicates where data for the supporting chemical are read-across (RA) to the sponsored
chemical. '

Acute Inhalation Toxicity

A guideline acute inhalation toxicity study (OECD 403) is not available for green petroleum
coke; however, no mortalities occurred in the 5-day or 2-year repeated-dose inhalation studies
described below. _

7
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Green petroleum coke (CASRN 64741-79-3)

Calcined petroleum coke (CASRN 64743-05-1)

(1) Male Fischer 344 rats (40/group) were administered green petroleum coke dust (100%
purity) at 58.2 mg/m’ or calcined petroleum coke dust (99.5% purity) at 45.0 mg/m3 (~ 0.058 or
0.045 mg/L, respectively) via (nose-only) inhalation 6 hours/day for 5 consecutive days.
Positive and negative controls received silicon dioxide and titanium dioxide, respectively. The
mass median aerodynamic diameters for green and calcined petroleum coke particles were 2.71
and 2.69 um. respectively. Ten animals from each group were sacrificed at 7, 28 and 63 days
post-exposure. No mortalities occurred. An increased incidence of chromodacryorrhea (red
tears) was apparent in all treatment groups except titanium dioxide. At terminal sacrifice,
biochemical and cytological examinations were made of bronchoalveolar lavage fluid.
Histological examination of lung tissue was confined to animals sacrificed at 63 days post-
exposure. Examination of bronchoalveolar lavage fluid obtained at 7 and 28 days post-exposure
revealed no indication of pulmonary toxicity in exposed or control rats: however, evidence of
pulmonary inflammation (increased n-acetylglucosamidase, neutrophils, lymphocytes, total
protein and total cell count) was evident in both silicon dioxide and petroleum coke exposed rats
at 63 days post-exposure. Macroscopic examination showed red discoloration of the lungs and
parabronchial lymph nodes in petroleum coke-exposed animals. The rank order of increasing
severity was: titanium dioxide < calcined petroleum coke < green petroleum coke < silicon
dioxide. No signs of pulmonary fibrosis were observed in this study.

LCsp (Green petroleum coke) > ~ 0.058 mg/L

LCsg (Calecined petroleum coke) > ~ 0.045 mg/L

Repeated-Dose Toxicity

Green petroleum coke (CASRN 64741-79-3)

(1) Sprague-Dawley rats (150/sex/group) were administered (Delayed process) green petroleum
coke dust (average mass median aerodynamic diameter = 3.1 £ 1.9 um) via whole-body
inhalation of the acrosol at 0, 10.2 or 30.7 mglm3 (~0.010 or 0.031 mg/L, respectively) for 6
hours/day. 5 days/week for 2 years (Klonne et al., 1987). Clinical chemistry (alanine
aminotransferase, alkaline phosphatase, aspartate aminotransferase, blood urea nitrogen,
calcium, phosphorus, total bilirubin, total protein, and glucose) and hematologic evaluations
(mean corpuscular volume, hematocrit, hemoglobin, erythrocyte, reticulocyte, leukocyte and
platelet counts) were conducted after 3, 6, 12, 18 and 24 months of exposure using ten randomly
selected rats per group. Interim sacrifices were made at 5 and 30 days (10/sex/group), at 3, 6 and
12 months (20/sex/group) and at 18 months (10/sex/group) post-exposure. All surviving animals
were sacrificed at 24 months. All animals sacrificed in extremis or found dead were also
evaluated. Fasting body and organ weights (heart, lung plus trachea, liver, gonads, adrenals,
thyroid/parathyroids, kidneys, spleen and brain) were recorded at each scheduled necropsy.
Thirty-one designated tissues (not specified) from control and high exposure groups (10 rats/sex)
were examined microscopically after 3,6,12 and 18 months; all remaining animals from control
and high exposure groups were similarly evaluated after 24 months of exposure. Only the lung
plus trachea (at 12, 18 and 24 months) and nasal turbinates (at 24 months) were examined
microscopically in the lowest exposure group.
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There were no treatment-related effects on body/organ weights, serum biochemistry, cytogenetic
evaluations, ophthalmologic examinations or mortality; however, macroscopic examination
revealed pigment accumulation (presumably test material) and gray/black discoloration of the
lungs and thoracic lymph nodes in exposed animals. - Significant, dose-related increases in
absolute and relative lung (plus trachea) weights and chronic pulmonary inflammation
(significant elevations in the number of segmented neutrophils and leukocytes and a decreased
number of lymphocytes) was also observed following exposure at 0.010 and 0.03 mg/L.

_ Histological changes observed in treated rats.include macrophage accumulation, bronchiolization
(adenomatous hyperplasia), focal fibrosis, sclerosis and squamous alveolar metaplasia (keratin
cysts). Observed lung effects were non-reversible and increased in severity with increasing
concentration and duration of exposure.

LOAEC ~ 0.010 mg/L (based on pulmonary inflammation and histopathology)

NOAEC = Not established

Green petroleum coke (CASRN 64 741 79-3)

(2) Mature Cynomolgus (Macaca fascicularis) monkeys (4/sex/ group) were administered
(Delayed process) green petroleum coke dust (average mass median aerodynamic diameter = 3.1
+ 1.9 um) via whole body inhalation of the aerosol at 0, 10.2 or 30.7 mg/m® (~ 0.010.or 0.031
mg/L, respectively) 6 hours/day, 5 days/week for 2 years (Klonne et al., 1987). No mortalities -
occurred. Ophthalmologic, clinical chemistry (alanine aminotransferase, alkaline phosphatase,
aspartate aminotransferase, blood urea nitrogen, calcium, phosphorus, total bilirubin, total
protein, and glucose) and hematologic evaluations (mean corpuscular volume, hematocrit,
hemoglobin, erythrocyte, reticulocyte, leukocyte and platelet counts) were conducted at 1, 3, 6,
12, 18 and 24 months. At scheduled sacrifice (24 months), fasting body and organ weights
(heart, lung plus trachea, liver, gonads, adrenals, thyroid/parathyroids, kidneys, spleen and brain)
were recorded and thirty-one tissues (unspecified) from control and high exposure groups were
examined microscopically. Only the lung (plus trachea) and nasal turbinates were examined in
the lowest exposure group. There were no treatment-related effects on body/organ weights,
serum chemistry, hematology, cytogenetic evaluations, ophthalmologic examinations or

. mortality; however, significant, dose-related increases in absolute and relative lung (plus trachea)
weights were observed in both sexes at 0.010 and 0.03 mg/L. Histological examination showed
macrophage accumulation (with test material deposits) and discoloration within the alveoli,
thoracic lymph nodes and in paratracheal lymphoid tissue of all exposed animals, Observed lung
effects were non-reversible and increased in severity with increasing concentration and duration
of exposure. These findings are consistent with the development of pulmonary inflammation;
however, no other evidence of inflammatory or metaplastic changes was reported.

LOAEC ~ 0.010 mg/L (based on pulmonary eﬁ‘ects)

NOAEC = Not established

Reproductive/Developmental Toxicity

Green petroleum coke (CASRN 64741-79-3)

In a combined reproductive/developmental toxicity screening tcst Sprague-Dawley rats
(12/sex/group) were exposed via nose-only inhalation to micronized green petroleum coke
(average mass median aerodynamic diameter = 2,29 pm) at 0, 30, 100 or 300 mg/m’ (~ 0.030,
0.10 or 0.30 mg/L, respectively) for up to 52 days (Klonne et al.,, 1987). A two week range
finding study was conducted initially to select exposure levels for the definitive study. In the

9
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main study, rats were exposed for 6 hours/day for two weeks prior to mating. Males were then
exposed for 28 days during the mating and post-mating period. Females continued to be exposed
until evidence of mating, or for 14 consecutive days. Pregnant females were treated throughout
gestation until scheduled sacrifice on postnatal day 4. Viability, clinical observations, body
weights, feed consumption, survival, organ weights and macroscopic and microscopic findings
were evaluated in parental rats. Standard reproductive (mating indices, pregnancy rates, male
fertility indices, gestation length, number of implantation sites and corpora lutea, pre- and post-
implantation loss, pups per litter, live born and stillborn pups and incidence of dams with no
viable pups) and developmental indices (pup viability, weight, sex ratio and survival) were
evaluated. Exposure-related parental effects included pigment deposition and associated
discoloration of the lungs, mediastinal lymph nodes and nasal olfactory epithelium of male and
female rats. Pigment deposits were also observed in the nasal turbinates and pharynx of male
rats. Hyperplasia of paracortical T lymphocytes (in the mediastinal lymph nodes) and squamous
metaplasia of respiratory epithelium (in the larynx) were also observed. All exposed animals
showed evidence of pulmonary inflammation and discoloration. Significant dose-related
increases in lung weights were observed in males (37%) and females (58%). No effects on
reproductive or developmental parameters were reported in this study.

NOAEC (reproductive toxicity) > ~ 0.30 mg/L (highest concentration tested)

LOAEC (maternal toxicity) ~ 0.030 mg/L (based on pulmonary effects and histopathology)
NOAEC (developmental toxicity) > ~ 0.30 mg/L (highest concentration tested)

Genetic Toxicity — Gene Mutation

In vitro

Green petroleum coke (CASRN 64741-79-3)

(1) Salmonella typhimurium strains TA98, TA100, TA1535, TA1537 and TA1538 were exposed
to micronized green petroleum coke (Delayed process) dissolved in dimethylsulfoxide (DMSO)
at 123.5,370.4, 111.1, 333.3 and 10,000 pg/plate in the presence and absence of metabolic
activation. No evidence of cytotoxicity was observed: however, precipitation occurred at the
highest concentration tested (10,000 pg/plate). Results for positive and negative (solvent)
controls were not reported in the robust summary.

Green petroleum coke was not mutagenic in this assay.

(2) S. typhimurium strains TA98, TA100, TA1535, TA1537 and TA1538 were exposed to
micronized green petroleum coke (Fluid process) dissolved in dimethylsulfoxide (DMSO) at
123.5.370.4, 111.1, 333.3 and 10.000 pg/plate in the presence and absence of metabolic
activation. No evidence of cytotoxicity was observed; however, precipitation occurred at the
three highest concentrations tested. Heavy bacterial contamination also occurred at the highest
concentration (~10,000 pg/plate). Results for positive and negative (solvent) controls were not
reported in the robust summary.

Green petroleum coke was not mutagenic in this assay.

(3) L5417Y mouse lymphoma cells were exposed to (Delayed process) green petroleum coke
dissolved in DMSO at concentrations up to 2000 pg/plate in the presence and absence of
metabolic activation. Positive and negative controls were tested concurrently and responded
appropriately. No precipitation or cytotoxicity was observed. Green petroleum coke did not
induce forward mutations at the thymidine kinase locus in L5417Y mouse lymphoma cells.
Green petroleum coke was not mutagenic in this assay.

10
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Genetic Toxicity — Chromosomal Aberrations

In vivo
Green petroleum coke (CASEN 64741-79-3)
(1) In the chronic inhalation study described above, cytogenetic evaluatlons were performed on
bone marrow from Sprague-Dawley rats (10/sex/group) after five days, 1, 3 and 6 months, 1 year
and 22 months of inhalation exposure to (Delayed process) green petroleum coke dust at 0, 10.2
or 30.7 mg/m®. Due to high mortality in control and treated groups, only five to eight rats per
group were evaluated after 22 months on test. No significant differences in chromosome

. aberrations were observed in treated rats when compared to controls.
Green petroleum coke did not induce chromosomal aberrations in this assay.

(2) In a 28-day inhalation repeated-dose toxicity study, cytogenetic evaluations were performed
on bone marrow from Sprague-Dawley rats (8 males/group) that were exposed to (Delayed
process) green petroleum coke (powder) at 0, 10 or 40 ug/L (nominal concentrations) 6
hours/day for 5 (high-dose group) or 20 consecutive days (low-dose group). A mitosis inhibitor
{colchicine) was administered 24 hours post-exposure and bone marrow smears were made from
the femur. No significant differences in chromosome aberrations were observed in treated versus
control animals [TSCATS (OTS00001654)].

Green petroleum c¢oke did not induce chromosomal aberrations in this assay.

Additional Information
Carcinogenicity

Green petroleunm coke (CASRN 64741-79-3)

C3H mice (25/sex/group) were exposed to 100 pL green petroleum coke (as a 25% suspension in
mineral oil) via topical application to shaved dorsal skin 3 times per week throughout their
lifespan (two years). The positive control group was similarly exposed to benzo-a-pyrene via -
topical application twice per week. The negative control group was shaved, but remained
unireated. Histological assessments were conducted on all mice. A wide range of tissues and
organs (not specified) were examined. The incidence of acanthosis and hyperkeratosis increased
with dermal exposure to green petroleum coke; however, no neoplastic changes were observed at
the application site in petroleum coke-exposed animals. Positive controls developed squamous
epithelial cell neoplasms at treated sites.

Green petroleum coke was not carcinogenic to mlce in this study.

Conclusion: A guideline study is not available for acute inhalation toxicity; however, no
mortality occurred following five days of repeated inhalation exposure to CASRN 64741-79-3
(0.058 mg/L) or CASRN 64743-05-1 (0.045 mg/L) in rats. No other data are available for
CASRN 64743-05-1. Repeated exposure to CASRN 64741-79-3 dust during a 2-year inhalation
toxicity study produced irreversible respiratory effects (chronic pulmonary inflammation and
significantly increased absolute/relative lung weights) in rats and primates (both sexes) at all
concentrations tested. Histological examination revealed macrophage accumulation (with test
article deposits), focal fibrosis, bronchiolization, sclerosis and squamous alveolar metaplasia in
rats at concentrations > 0.01 mg/L; the NOAEC for systemic toxicity is not established. A

11
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combined reproductive/developmental toxicity screening test with CASRN 64741-79-3 dust
showed no reproductive or developmental effects following inhalation exposure in rats; however,
pulmonary inflammation (macrophage accumulation, lymphocyte hyperplasia and squamous
metaplasia of respiratory epithelium) was observed in all exposed parental animals. The
NOAEC for maternal toxicity is not established. The NOAEC for reproductive/developmental
toxicity is 0.30 mg/L (highest concentration tested). CASRN 64741-79-3 was not mutagenic in
bacteria or mammalian cells when tested in vitro and did not induce chromosomal aberrations in
mice following inhalation exposure in vivo. Repeated dermal exposure to CASRN 64741-79-3
(as a 25% suspension in mineral oil) during a 2-year cancer bioassay produced acanthosis and
hyperkeratosis in mice: however, no neoplastic changes were observed.
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Table 3. Summary Table of the Screening Information Data Set as Submitted under the
. - US. HPV Challengé Program - Human Health Data
. Green Petroleum Coke | Calcined Petmleum Coke
'Endpomts _ . (CASRN 64741-79-3) (CASRN 64743-05-1)
Acute Inhalation Toxlcuy _
LCsp (mg/L) >~0.058 >~0.045 .
‘[Repeated-Dose Toxicity NOAEC = Not established
NOAEC/LOAEC LOAEC ~0.010 ‘No Data
Inhalation (mg/L/day) (based on chronic pulmonary | NOAEC = Not established
inflammation and associated | LOAEC ~0.010
histopathology observed in a RA) -
2-year inhalation study)
epmducﬁvemevelopmental -
Toxicity
OAEC/LOAEC :
nhalation (mg/L/day) NOAEL = Not established No Data
Maternal Toxicity LOAEC ~ 0.030 LOAEC ~ 0.030
- | (RA)
Reproductive Toxicity - NOAEC >~ 0.30 NOAEC >~ 0.30
Developmental Toxicity NOAEC >~ 0.30 NOAEC >~ 030"
‘ RA)
Genetic Toxicity — No Data
ene Mutation Negative Negative
n vitro , ; - (RA)
enetic Toxicity — No Data
Chromosomal Aberrations Negative Negative
n vivo (RA)
" : No Data
ddl}‘ional Information Negative Negaiive
Carcinogenicity (RA)

Measured data in bold text; (RA) = Read Across
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4. Hazard to the Environment

A summary of aquatic toxicity data submitted for SIDS endpoints is provided in Table 4. The
table also indicates where data for tested category members are read-across (RA) to untested
members of the category.

EPA suggested that the sponsor conduct a chronic toxicity test in aquatic invertebrates with
CASRN 64741-79-3 instead of acute toxicity for fish, aquatic invertebrates and aquatic plants
because of a concern that leaching of hydrocarbons and metals from test substances into water
may be too slow to result in effects during the acute toxicity period. The sponsor conducted
acute toxicity tests using a water accommodated fraction (WAF) of the coke sample, which EPA
believes that this approach can resolve the original EPA’s concern.

Petroleum coke is sometimes used in a manner that can result in exposure to selected terrestrial
species: therefore, the sponsor submitted the terrestrial plants test and earthworm test in addition
to the acute toxicity tests for aquatic organisms.

Acute Toxicity to Fish

Green petroleum coke (CASRN 64741-79-3)

Fathead minnows (Pimephales promelas) were exposed to CASRN 64741-79-3 as water
accommodated fractions (WAFs) under semi-static conditions for 96 hours in the closed system.
The loading rates were 0 and 1000 mg/L (limit test). Milled and sieved CASRN 64741 to
approximately 2 mm grain was used to prepare the WAF solutions. No mortality occurred and
no clinical signs of toxicity were noted. Attempts to measure the constituents of the test
substance (i.e. unalkylated polycyclic aromatic hydrocarbons (unalkylated PAHs), metals and
sulfur) in aged and fresh WAFs showed that concentrations were below detection limits.

96-h L.Csy = No effects at saturation.

Acute Toxicity to Aquatic Invertebrates

Green petroleum coke (CASRN 64741-79-3)

Daphnia (Daphnia magna) were exposed to CASRN 67471-79-3 as WAFs under semi-static
conditions for 48 hours in the closed system. The loading rates were 0 and 1000 mg/L (limit
test). Milled and sieved CASRN 6474 1to approximately 2 mm grain was used to prepare the
WAF solutions. No immobility occurred and no clinical signs of toxicity were noted. Attempts
to measure the constituents of the test substance (i.e. unalkylated PAHs, metals and sulfur) in
aged and fresh WAFs showed that concentrations were below detection limits.

48-h ECs; = No effects at saturation.

Toxicity to Aquatic Plants

Green petroleum coke (CASRN 64741-79-3)

Freshwater algae (Selenastrum capricornutum) were exposed 1o CASRN 64741-79-3 as WAFs
under static conditions for 96 hours in the closed system. The loading rates were 0 and 1000
mg/L (limit test). Milled and sieved CASRN 6474110 approximately 2 mm grain was used to
prepare the WAF solutions. Some statistically significant (p < 0.05) inhibition of growth (the
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area under the growth curve; biomass) and growth rate were observed in the 1000 mg/L WAF at
72 hours (26 and 12%, rcspectlvely) and at 96 hours (28 and 7.1%, respectively), although no
such effect was observed in prior range finding test. Attempts to measure the constituents of the
test substance (i.e. unalkylated PAHs, metals and sulfur) in aged and fresh WAFs showed that
concentrations were below detection limits.
~ 96-h ELg (biomass) > 1000 mg/L (WAF nominal loading rate)

96-h ELsy (growth rate) > 1000 mg/L (WAF nominal loading rate)

Toxicity to Terrestrial Plants

Green petroleum coke (CASRN 64741-79-3)

Com (Zea mays), radish (Raphanaus sativus) and soybean (Glycine max) were exposed to soil-
incorporated CASRN 64741-79-3 at 0 and 1000 mg/kg (limit test) for 21 days. CASRN 64741-
79-3 milled to mean particle size of 3.3 pm was used to prepare soﬂ—mcorporated CASRN
64741-79-3. No statistically significant differences in all three species were found for seedling
emergence, seedling survival, seedling height, and shoot dry weight between the dosed and
control groups. Attempts to measure the constituents of the test substance (i.e. unalkylated
PAHS, metals) in soil showed unalkylated PAHs were below detection limits and metals were
not greater than soil background levels. :

21-d LCsp = No effects at saturation.

21-d NOEC = No effects at saturation.

Toxicity to Soil Dwelling Organisms

Green petroleum coke (CASRN 64741-79-3)

Earthworms (E. fetida) were exposed to soil-incorporated CASRN 64741-79-3 at 0 and 1000
mg/kg for 14 days. CASRN 64741-79-3 milled to mean particle size of 3.3 um was used to
prepare soil-incorporated CASRN 64741-79-3. No mortality, aversion to the soil or soil
burrowing behavior was observed. There were no statistical differences in earthworm body
weight or change in body weight when measured at the end of the test. Attempts to measure the
constituents of the test substance (i.e. unalkylated PAHs, metals) in soil showed unalkylated
PAHs were below detection limits and metals were not greater than soil background levels.
14-d LCsy = No effects at saturation. -

14-d NOEC = No effects at saturation.

Conclusion: Based on the category member CASRN 64741-79-3, the 96-h L.Cs for fish and the
48-h ECs for aquatic invertebrates are no effects at saturation. Based on the category member
CASRN 64741-79-3, the 96-h ELs; for aquatic plants is greater than 1000 mg/L (WAF nominal
loading rate). Based on the category member CASRN 64741-79-3, the 21-d terrestrial plants
(corn, radish and soybean) NOEC and the 14-d earthworms NOEC are no effects at saturation.
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Table 4. Summary Table of the Screening Information Data Set as Submitted
under the U.S. HPV Challenge Program - Aquatic Toxicity Data

Endpoints

Green Petroleum Coke
(64741-79-3)

Calcined Petroleum Coke
(64743-05-1)

Fish
96-h L.Csp (mg/L)

NES

No Data
NES
(RA)

Aquatic Invertebrates
48-h ECsﬂ (mg/L)

No Data
NES
(RA)

Aquatic Plants

96-h ELsg (mg/L;

WAF nominal loading rate)
(growth rate)
(biomass)

> 1000
> 1000

No Data

> 1000
> 1000
(RA)

Bold=experimental data (i.e. derived from testing); NES = No effects at saturation (water solubility

limit); (RA) = Read Across

5. References

Klonne, D. R., Burns, J.M., Halder C.A., Holdsworth C.E., Ulrich C.E. Two-Year Inhalation
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(1987).
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- APPENDIX

The following pages show:
o Table 5 with a list of representative structures

¢ Table 6 with compositional information on green coke

Table 5. __Struc‘turﬁl Information on the _Pet'roleum" Coke Category

Sponsored Cheémieals

[Chemical Name - CASRN

- Structure’

[Coke (petroleum) 64741-79-3

A solid material resulting from high
temperature treatment of pefroleum
fractions. It consists of carbonaceous
material and contains some hydrocarbons
having a high carbon-to-hydrogen ratio.

{Coke (petroleum), calcined 64743-05-1

A complex combination of carbonaceous
material including extremely high
molecular weight hydrocarbons obtained as
a solid material from the calcining of
petroleum coke at temperatures in excess
of 1,000°C (1,832°F). The hydrocarbons
present in calcined coke have a very high
carbon-to-hydrogen ratio.

"Meaningful molecular structures cannot be drawn for these highly carbonaceous, high molecular weight materials.
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Table 6. Compositional Data for Green Coke (taken from the Petroleum Coke Category
Analysis and Hazard Characterization document:
http://www.epa.gov/chemrtk/pubs/summaries/ptricoke/c 12563 rr2.pdf)

Delayed Process Green Coke - 2003 AP1 Sample Micronized Delayed Process Green
je ' #4-1-140° Coke - 1981 sample *
micro- | micro-
pellet peliet nized nized
Delayed Process
 Sample (initial)* | (finay)’ (initial) | (final) Coke 1981 Analysis 1984 Analysis
Bi (bismuth) <183 <206
Ca (calcium) 178 81.7 1218 1567
Cd (cadmium) “08 <148
Cao (cobalt) <08 19 <14.8 17
Cr {chromium} <96 ag <148 46
Cu (copper) <11.6 18 <178 23
Fe (iron) 310 2159 247 2761
Hg (mercury) <1 <] <0.01
| K (pot ) <28.9 10.9 <44 4 205 =
L) (lithium) <06 <12 <14.8 <1.18
| Mg (magnesium) 774 503 609 e55
Mn (manganese) <183 53 <206 73
Mo (molybdenum) <183 168.7 <206 160
Na (sodwm) 133 878 11486 880
Ni (rickel) 367 1 3196 5T 304 6 a5 78 85
P (phosphorus) <193 128 303 250
Pb (leag) <183 488 <2861 74
Pd (paliadium) <g9 <69
P1 {platinum) 38 45
S (sultur) 735920 58060 — r=
Sb (antimony) <482 <740
Se (sel n) <183 <2986 45 <(.2 0.5
Si (silicon) 7432 B8 75 204
Sn (tin) =28.9 <23 <23
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Delayed Process Green Coke - 2003 APl Sample Micronized Delayed Process Green
Sample * #4-1-140° Coke = 1981 sample *

micro- | micro-
pellet peliet nized nized

Delayed Process
Sample (initia_l}‘_ |ﬂnall° {initial) | (final) Cohe 1981 Analysis 1984 Analysis

Average Mass Medlan
Aerodynamic Particle Size,
pm

Elemental Analysis, % wt
Carbon

Hydrogen

Oxyqgen

Sulphur

Nitrogen

Other Analysis, % wt
Si02
Ash

Trace Metals, ppm
Al {(aluminum}

As {arsenic)

B {boron)

Ba (barium)

Be {(beryllium}

Delayed Process Green Coke - 2003 APl Sample Micronized Delayed Process Gresn
Sample ! #4-1440° Coke - 1981 sample *

micro- | micro-

peflet pellet nized nized

Delayed Process
| Sample {initial}’ | (final)® | (initiaf) | (finaly Coke 1981 Analysis 1984 Analysis |
Ti {titanium} 12.9 1.7 <14.8 144
¥ {vanadium) 1938 1559 1805 1580 145 140 130
Zn (zine) 12.0 B.O «14.8 112

Benzene Extract, % wt

PAHs, ppm
Naphthaleng
1-methyl naphihatene
2-methyl naphihatene
Acenaphthene

Acenaphthylene

Fluorene
Phenanthreng
Anthracene

Pyrene

Fluroanthene -
Benzofluorenes
Benzo{a)anthracene
Benzp{a,b)anthreene
Chrysens -
Benzo(a)pyrene
Benzole)pyrene
Bena(®)fiuoranthene
Benzo{k)flucranthene
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Delayed Process Green Coke - 2003 APl Sample Micronized Delayed Process Green
Sample ' #41-140° Coke ~ 1981 sample *
micro- | micro-
pellet pellet nized nized
Delayed Process
Sample nitial)' | (final)® | (initial) | (final) Coke 1981 Analysis | 1984 Analysis
Perylene ND
Methyl benzo(a)pyrene ND ND
Benzo(g h.iperylene 11 14 B7 12 434 120 157
Dibenzo(a hjanthracene 049 051 41 43 ND NO ND
Benzo(g h.ifluoranthene ND ND ND
Indeno( 1,2 3.cd)pyrene 034 045 a5 33
Dimethylbenz(ajanthracene ND
Methyibenzol{g.h.ilperylene 31
Coronene ND ND ND

Toxicology study(s) in which samples were used
' DECD 202 Fish acute toxicity test, OECD 202 Invertebrate acule toxicity test, DECD 201 Algal growth inhibition test, OECD 208
Seediing emargence and growth of terrestnal plants; CECD 207 Earthworm acute toxicity test, OECD 421
Reproduction/developmental toxicity screening lest
Mouse dermal carcinogenicity study, Salmonella assay, mouse lymphoma cell assay
Rat chronic inhalation study: Monkey chronic inhalation study, Salmonefia assay, Rat in vivo cylogenicity assay
initial refers 1o analyses conducted prior to initiation of the toxicology studies
final refers 1o analyses conducted following completion of the toxicology studies
ND = not detected
NQ = detecled, bul not quantifiable
Blank cells = analysis not performed
* volues are average mean paricle sze
** size nol measured; value estimated from scanning electron micrographs
References Aveka, Inc . 2003, CONCAWE 1893, Chevron Products Company, 2003, 2005, Lancaster Laboratories, Inc., 2003, 2005
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